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I. IEJIU U 3ATAYH JUCIHUTIIAHBI (MOIY.JIS)

Henu: parbxumukam (yHIaMEHTaIbHBIE 3HAHUS B O0JIACTH TEOPHUH M TMPAKTUKH
COBPEMEHHOMN OpraHM4YeCKON XUMHUH.

3apgaum:

—  pacCcMOTpeHMe BOMPOCOB, CBA3AHHbIX C HOMEHKNATYpPOM, COCTAaBOM, CTPYKTYPOM, 3/1€KTPOHHbIM
CTPOEHMEM N XMMUYECKMMU CBOMCTBAMM OCHOBHbIX KN1aCCOB OPraHNYeCcKMX COeANHEHUN,

—  [aTb NOHATMA 06 OCHOBHbIX TUMAxX MEXaHU3MOB PeaKLM AN PA3/IMYHbIX K1AaCCOB OpraHUYecKmnx
coeINHEeHNN;

—  uM3y4yeHMe KnaccupuKaumm OpraHUYEeCKUX peakumin, TUMOB peareHToB, YC/J0BMN MNpoBeAeHus
peakuummn.

B pes3ynbTaTthl M3y4yeHMA AaHHOW AUCUMMJIMHBI CTYAEHTbl [OJI)KHbl Hay4MTbCA OLUEHMBATb
pPeakUMOHHYI0 CNOCOBHOCTb Pa3INYHbIX OPraHNYECKUX COeANHEHMN HA OCHOBE 3/1IEKTPOHHbIX 3P PEKTOB,
KMC/AIOTHOCTM M OCHOBHOCTM OPraHUYeCcKnx mosekyn. MmeTb KOHKpPETHble NpeacTaB/ieHUss 0 MeToanKax
CUHTE3a Pa3/INYHbIX COeANHEHWUIN N UCMO/Ib30BaTb UX Ha NPAKTUKE.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyebHasa aucumnamHa «OpraHMyeckaa XMMUA»OTHOCUTCA K 6a30Boi (0bA3aTenbHOM) vactu
Nporpammol.

2.2. AnAa mn3y4yeHMA [AHHON y4yebBHOW AUCLMNAMHBI HEOOXOAMMbI 3HAHWA, YMEHWUSA U HaBbIKW,
dopmumpyemble NpesLecTBYOWMMN AUCLUNANHAMMN,

Ne n/n Koa gucumnnauHebl HanmeHoBaHMe npeaLwecTBY WX AUCLUIANH
1 b1.0.10 MaTtemaTuka
1 b1.0.12 MexaHuKa 1 moJsiekynspHan p13mKa
2 b1.0.15 O6wasn xumuna. XuMmnsa HeMeTannos.
3 b1.0.16 MeTtannunyeckas cBA3b. XMMnA MeTannos

2.3. MNepeyeHb NocaeAyroLWmNX y4ebHbIX ANCUMNANH, A8 KOTOPbIX HEOOX0ANMMBI 3HaHMA, YMEHUA U
HaBblKK, popmUpyemble JaHHOW y4ebHON ANCLUUNINHOIM:
MonyyeHHble 3HaHUA, YMEHUA M HABbIKM HEOOXOAMMbI NPU AasibHelWweM u3ydeHnn aucumnamH: 61.0.20
— «OpraHunyeckaa xumuma npousBogHbIX Yyraesogopogos», bB51.0.25 — «BblCOKOMONEKyNApPHble
coeanHenma», b1.027 — «Xummyeckasa TexHonorua», b1.0.30 — «CrpoeHune Bewectsa», b1.B.07 —
«broopraHumyeckas xumuar», 61.B.12- «Xumnyeckme ocHoBbl bruonormyecknx cuctem», 61.B.[B.01.02 -
«MpuknagHaa xumua», 61.B.1B.02.01 - «Xumuna nekapcrteeHHbIX npenapatos», 651.B.[1B.03.02 «Xumwusa
moHomepos», b1.B.[B.07.02 — «CoBpemeHHble MeToAbl NoaMmepHoin xumum», B51.B.[B.04.01 —
«XUMUSA  3IEMEHTOPraHUYECKMX COeAMHEHUM». 3HaHWe 3TOM AUCUMNAMHBI  HeobxoAMmo npu
JanbHenwem oOy4yeHMM B MArucTpatype WM acnupaHType, a TakXe B cdepax npodeccMoHanbHom
OeATeNbHOCTUN: 34,paBOOXPaHeEHME (CMHTE3 M KOHTPO/Ib KA4yecTBa JIEKAPCTBEHHbIX NMPENapaTos), XMMuUsA
NPUPOAHOTO OPraHUYECcKOro CcbipbsA (M3yyeHWe cocTaBa WM pas3paboTKka cnocoboB nepepaboTkM U
NPaKTUYECKOro MCMOb30BaAHNA NPOAYKTOB U3 yras, HedTU, NPUPOLHOTO rasa) u ap.

ITII. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCIIAIIJIMHBI

MpoLuecc ocBOEHUA ANCUMNANHBI HAaNpaB/ieH Ha opMUPOBaAHME KOMNETEHLUMI (3/16MEHTOB CeayHoLLINX
KomneTeHumit) B cootBetcTBumn ¢ ®roOC BO 1 OMN BO no AaHHOMY HanpaBAeHUIO NOATOTOBKM:

MepeyeHb NIAHUPYEMbIX Pe3yNAbTaToB 06yyeHUA No gucumunamHe (MOAY/0), COOTHECEHHbIX C
MHAUKATOPaMM AOCTUNKEHUA KOMMNETeHL UM

UHAauKaTopbI

. Pe3ynbraTtbl 06yueHus
KomneTeHuuit

KomnereHuus




OnMK-1 CnocobeH
aHaNU3npoBaTb U
WMHTEepPNpPeTMpPoBaTb
pe3ynbTaTbl XMMUYECKUX
3KCMepUMEHTOB, HabatoAeHUI
N N3MepeHuin

OnK-1.2.

Mpepnaraer
UHTEepnpeTaLmio
pe3ynbTaToB COHBCTBEHHbIX
9KCMEePUMEHTOB C
MCNONb30BaHUEM
TEopEeTUYECKMX OCHOB
TPAAMULMNOHHBIX U HOBbIX
pa3aenos XxMmum

3HaerT: TeopeTUYecKkne 0CHOBbI 6a3oBbIX
XMMUYECKMX ANCUMNANH (HEOPraHUYEeCKOW,
OpraHM4Yeckom) n cnocobbl X UCNOb30BaHMUA NP
peLeHnn KOHKPETHbIX XMMUYECKMX 33434

YmeeT: NpoBoAUTbL NEPBUYHbBIV aHann3
pe3ynbTaToB € y4eTOM 06LWNX 3aKOHOMEepPHOCTeN,
dbopmMynmMpyembix B pamKax XMMUYECKON HayKK

OMNK-2 CnocobeH npoBoaunTb C
cobnogeHmem Hopm Tb
XMMUYECKMI SKCMEPUMEHT,
BK/IOYAA CUHTE3, aHanu3,
n3yyeHue CTPYKTYpbI 1

OMNK-2.1 PaboTaet ¢
OpraHMYeCcKNM BELLLECTBOM
c cobnogeHnem Hopm
TEXHWKKU BesonacHocTn

CBOWCTB Beuwects 1
mMaTepmnanos, uccnegosaHue
npoueccos C UX ydactmem

OlK-2.2 MpoBoauT cnHTE3
BELLeCTB U MaTepnanos
pasHoi Npuposabl €
NCMNO/Ib30BaHMEM
UMEIOLLNXCA MEeTOAUK

3HaeT:CMHTe3a BeLLLEeCTB Pas/IMYHON Npupoapl;
OCHOBHblE LOCTOMHCTBA M HEAOCTAaTKN Pa3/INYHbIX
MeTO/l0B UCC/IeA0BaHMA CBOMCTB BELLECTB U
MaTepuanos; npasuaa M HOPMbl TEXHUKK
6e30mnacHOCTV NpK paboTe ¢ XMMUYECKMMMU
peakTMBammu n dGuUsnyeckMmmn npubopamm

YmeeT: NpoBoAgMTb OAHO- U ABYXCTaANNHbIE
CUHTE3bI C UCNO/Ib30BaHNE Npeanaraembix
MeToAMK; paboTaTb Ha CTAHAAPTHOM XMMUYECKOM
obopynoBaHun

Bnapeert: HaBblkaMu pPaboTbl C COBpeMEHHbIMMU
XMMMUYECKMMM NPUBOPamMM, Npremamm
opraHusaumn mMeToamkun paboT Npu peweHum
NnocTaB/eHHOMN 3a4auun

ONK-6CnocobeH
NpeacTaBAATb Pe3yibTaTbl
cBoeli paboTbl B YCTHOM U
nucbmeHHoOM popme B
COOTBETCTBMM C HOPMAMMU U
npaBuaamMn, NPUHATbIMMY B
npodeccnoHaibHOM
coobuiecTse

MK-6.1 MNMpeacrasnaet
pesynbTaTbl paboThbl B BUAE
oT4yeTa No CTaHAAPTHOM
dbopme Ha pycckom A3bike

3HaeT: NpaBu/ia COCTaBNEHNA OTYETOB
XMMWYECKMX OMbITOB;YMeeT: NpeacTaBasaTb
pe3ynbTaTbl OMNbITOB COrNIAacHO TpeboBaHMAM B
AaHHOM 061acTu XMMuUn

Bnapeet: HaBblKamMu NpeacTaBAeHUA
COOCTBEHHbIX pe3ybTaToB B MUHPOPMALMOHHOM
Hay4YHO obpasoBaTesibHOM cpeae

IV. COAJEP)KAHUE U CTPYKTYPA ITUCHUIIJIMHDbI

TpyA0eMKOCTb ANCUMNAMHBI COCTaBAAET 9 3a4eTHbIX eauHuMLbl, 324 yaca.
dopma NpoMeKyTOUHOM aTTecTauum: sk3aMmeH, 3a4eT

4.1 CO,I[Cp)KaHI/Ie AUCHUIUINHBI, CTPYKTYPUPOBAHHOC IIO TEMaM, C YKa3aHUEM BHUI0B
y‘-Ie6HBIX 3aHATUN U OTBC€ACHHOI'O HA HUX KOJIMYCCTBA aKaACMHYCCKNX 4aCOB

Buapl yuebHoI paboTbl, BKAKOYAS
o camocTosTesnbHyo paboTy
S 06yyaloLMXCA U TPYA0EMKOCTb
g (B yacax)
g m KoHTakTHasn pabota
ol 8 =g npenogasatens ¢ ®opmbi Tekylero
No 5 S 3 5 0BydaOLMMUCH = KOHTPOIA ycrneBaemocTy;
n/n Pasgen aucumnamnHbl/Temsl g p @ e T dopma NPOMEKYTOUHOM
[ T
S| g =z v o < S ® aTTecTaumm
@ s 'S R 5 o ] (no cemecmpam)
Q s 5 0w = =l
= s o9 = © 9 C o
> =0 - T E o Q [e]
< x © E x = E s
T (] o £ I S I 2
P = S = ] 22 o
X © g‘ o
= = x
1 BeeaeHue 4 1 - - - -
OCHOBHbIE NOHATUA B
2 o 4 3 - - 2 Konnoksnym
OopraHn4yecKoun xmmumm
3 | Knaccnoukaums m 4 6 2 1 6 MpoBepKa oT4ETOB




§ Buapl yuebHo paboTbl, BKNtOYas
o § © g camocToATenbHyto paboTty dopMmbl TeKyLLEro
No g S = § 3 obyuatoLmxca 1 TPyA0eMKOCTb KOHTPOANA yCneBaemocTu;
n/-n Pasgen avcumnamHbl/Tembl g g § § g (8 yacax) dopma NPoOMeKYTOUHO
8 § : gf E KoHTakTHas paboTa g e aTtrectaunmn
@ $ 59 npenoaasatens ¢ ez (no cemecmpam)
< obydatowymmuca 3k
HOMeHKaTypa /1P, nposepkKa KP
OpraHUYECcKUX CoeANHEHNI KOZIIOKBUYM
TUnbl XMMUYECKON CBA3MU. lMpoBepKa oTyeTOB

4 4 8 4 1 6 | POBeP
KoBaneHTHas cBa3b P
INeKTPOHHble addeKTbl:

MHAYKTUBHbIN U MNpoBepKa oTyeTOB

5 Ay Y 4 6 4 1 6 | Posep
Me30MepHbIn J1P, KONNOKBMYM
(conpsxeHwne)

6 Knaccudukauma peareHTos 4 6 4 1 4 MNpoBepKa oTyeTOB
W peakumm J1P, KONNOKBUYM
ANKaHbl U UMKNOANKAHbI. MpoBepKa oTyeTOB

7 1 4 4 12 1 | 4 |[''POBeP
CtpoeHue, nony4vyeHume npe
ANKaHbl U UMKNOANKAHbI. MNpoBepKa oTyeToB

8 o 4 6 6 1 2
Xumunyeckue cBomncTBa. J1IP, KONNOKBUYM
AnkeHbl. CTpoeHue,

MpoBepKa oTyeTOB

9 nosly4eHne, XmuMmuyeckme 4 4 12 1 6 P
CBOMCTBA
AnkaguneHsbl. CtpoeHue,

MposepKa oT4eTOB

10 | nonyyeHune, xumn4yeckume 4 4 6 1 6

- J1P, KONNOKBUYM
CBOMCTBA
ANnKuHbI. CTpoeHue, [IPOBEDKE OTYETOR
11 | nony4yeHune, xumn4yeckume 4 6 12 1 6 P P
- J1P, KONNOKBMYM
CBOMCTBA
[MpoBepKa oTyeTOB

12 | ApeHbl. ApOMaTUYHOCTb 4 4 6 1 6 P pnp
ApeHbl. Xnumunyeckue [MpoBepKa oTyeTOB

13 | 7Pe 4 6 16 1 7 | 'PoBeP
CBOWCTBA J1P, KONNOKBUYM -
[anoreHankaHbl. [IpOBEDKE OTYETOR

14 | Nony4veHue, XMMUYeECKMe 4 4 16 1 7 P pnp
CBOMCTBA
Peakuymn HykneodpunbHoro
3aMeLlleHnA u MpoBepKa oT4eTOB

15 » 4 4 8 1 | g9 |['PoBep
3MMUHNPOBAHUA B J1P, KONNOKBUYM -
ranoreHanKaHux
ITpomexxyTounas i

P yT 4 10 JK3aMeH,3a4éT
aTTecTanusa
Utoro uacos 324 72 108 23 77 44
4.21InaH  BHeayIMTOPHOWH  CcaMOCTOSITeJbHOH padoThl  oOydaroUMXCsl MO
JUCHHUILINHE
CamocTosiTeNbHas paboTa 00y4aromuxcs VueOHO-MEeTOANYECKOE
— OreHOYHOE
Cemectp| HasBanue pasgena, TeMbl | Bua caMmocTosTeIbHOM Cpoku 3atpaTbl CPOICTEO obecrieueHue
padoTHI BBITIOJIHEHNUSI | BpEMeHH (Jac.) pen CaMOCTOSATEIbHON PabOThI




CamocrosiTenbHas padoTa 00yJaroIHIXCst

YueOHO-MeToInueCKOe

= Onenovnoe
Cemectp| Hazpanue pasnena, TeMbl | Bum camocTosiTenbHO#M Cpoxu 3atpatsl cu IICTBO obecreueHne
pabdoTEI BBITIOJIHEHNUSI | BpEMEHH (Jac.) P CaMOCTOATENIbHOM paboThI
Teoperuueckoe MoaroTosKa K VYuebnoe nocobue
«OpraHuuecKas XUMUSD».
BBC/ICHHC B KOHTPOJIbHOU paboTte qji.

3 OpPraHU4YCCKYHO 0 TeMe 3 Ycrroe
XUMUIO. CTpOGHI/Ie «HomenxnaTypa COﬁeCGLlOBaHl/Ie
OPraHHYECKUX OpTaHUACCKIX

. COCTIMHEHUI
COEIMHEHUI.

3 |Teopernueckoe [Moaroroska k VYuebHoe nocobue

BBEJICHUE B KOHTPOJIbHOM pabore «OpraHuueckas XUuMus».
10 TeEME q.1.

OPraHNYIECCKYIO H 3
«Homenkiarypa Iposepka

XUMHIO. OpPraHu4CeCKuX KOHTpOHBHOfI

KoBanlenTHas cBs3b. |coenunenuiin paboThl.

3 |Teopernueckoe IpaxTukym o
BBEJCHHUE B IMoaroToBka oTyera 1o OpraHuteCKOM XUMHH
OPTaHHYECKYO JIP «TexHuka

J1a00paTOPHBIX PaboT» 3
XHMHIO. (mepexpucTaIN3aNus,
DNeKTPOHHBIE BO3TOHKA) IIpakTudecKue
aq)d)eKTLI. 3aJJaHUs 10 TEME
3 |Teoperuueckoe IIposepka oruera |[IpakTukym 1o
o JIP. OpraHU4YecKON XUMUU
BBC/ICHHC B INoaroroBka oruera no KomiokBiyM
OPraHu4YCCKyrO JIP «Texunka 4
XUMHUIO. 11a00paTOPHBIX PadoT»
Knaccuduxamus (KcTpas)
PEareHToB U peakui
3 AIKaHbI n|Toaroroska otTuera no IIposepxka otdyera |(IIpakTHKYM IO
MKN0aNKaHbI JIP «TexHuka o JIP OpPraHUYEeCKON XUMHUH.
o) : nabopaTopHbIX pador» | 1 -6 Henemns 4 YuebHoe nmocobue
(mpocTas 1 BaKyyMHast «OpraHuuecKast XUMUSD».
TIEPErOHKA) U.1.
3 ANKaHbI |Moaroroska oruera mo Iposepxka oruera  ([IpakTuKym Hf)
UKAOANKAHbI TIP «Texumxa o paborte. OpraHNYecKOH XHMHN.
Y ' 1 -6 nenens 4 Komnoxsuym VYuebHoe nocodue
11a00paTOPHBIX PaboOT»
(aeperonxa ¢ mapom) «OpraHnuecKast XUMUSD».
P 1.
3 |ANKeHbl n|Hoaroroska oryera mo IIpoBepka oruera |IIpakTukym mo
AnKaoueHbl JIP «Texunka no JIP OpraHM4YecKOi XUMHH.
A 11a00paTOPHBIX PaboOT» VYuebOHoe nocobue
1 -6 nenens 4
(BBIOCTICHUE «OpraHuueckas XUMUsD».
OpraHUYECKUX q.1.
BEIIECTB)
3 |AnkeHbl n|Toaroroska oTuera no Iposepxka otuera |(IIpakTuky™m o
ANKaoUeHbl JIP «Texunka o JIP. OpraHMYecKOoi XUMHH.
A 11a00paTOPHBIX PaboOT» Komnoxsuym VYuebOHoe nocobue
1 -6 nenens 4

(BBIZIETTEHIIE «OpraHuuecKast XUMUSD».
OpraHUYECKUX q.1.
BEIIECTB)

3 |ANKUHBI. Ioxroroska oryera no TIpakTHKyM MO
JIP «Cuntes OpraHUYeCKON XUMUH.
OpraHUYeCcKUX 1 -6uenenst 4 IIpoBepka oruera
COEMHEHUI» 1o JIP «Cunre3
(pocTeie 3dupEI) TIPOCTHIX 3PHPOBY

3 AJKUHBI. IloaroroBka otyera mo IIpaxkTukym mo
JIP «Cunre3 IIpoBepka oTyeTa |OpraHMYECKOH XUMUH.
OpraHUYeCKUX 1 -6uenens 4 o JIP «Cunre3
COCTMHEHHID CIIOXKBIX d(DHPOBY.
(croxHbIe 3GHUPHI) Konoksuym

3 ApeHH IloaroroBka oTyera o IIpaxkTukym mo
JIP «Cunre3 OpraHUYecKOi XUMHUU.
OpPraHUYECKHX 7 -16 menens 4 IIposepka oTyeTa
COEIUHEHUIN» o JIP «Cunre3
(HUTpOApPEHBI) HUTPOAPEHOBY»

3 |ApeHnsl Ioxaroroska oryera no IIpaKkTHKYM MO
JIP «Cunre3 OpraHUYecKOi XUMHUU.
OPraHUYECKHX 7 -16 menens 4 IIposepka oTyeTa
COEIMHEHUI» 1o JIP «Cunre3

(cynbdoapens)

cynb(hoapeHoB»




CamocTosiTebHas paboTa 00yYaIoIHXCsl Oueroutioe VYyebHo-MeToanueCcKOe
Cemectp| Haspanue pasnena, Tembl |Bun caMocTosTenbHOM Cpoxu 3arpaTsl CPELCTEO obecneyenHne
pabdoTEI BBITIOJIHEHNUSI | BpEMEHH (Jac.) pex CaMOCTOATENIbHOM paboThI
3 ApeHLI IoaroroBka oruera no [pakTukym no
JIP «CuHte3 OpraHUYecKOi XUMHUU.
OPraHHYEeCKHX 7 -18 nenens 4 IIpoBepka oT4era
COEIMHEHUI» o JIP «Cunre3
(apuiIraJoreHu B! ApUITaJIOreHUI0BY»
3 |ApeHbl INoaroroska oryera no 4 IIpaxTuxym no
JIP «Cunre3 OpPraHUYeCKON XUMUH.
OpTaHHYECKHX 7 -16 nexens
COEIMHEHUI» IIpoBepka oruera
(ankuizamereHHbIe o JIP «Cunres
apeHsl) ATKUIAPEHOBY»
3 |ApeHbl IMoaroroska oryera no 4 IIpaxTuxym 1o
JIP «CuHte3 OpraHUYecKOi XUMHU.
OpraHUYeCKUX 7-16 Hexens TIpoBepka otuera |YueOHoe mocobue
COEIMHEHUI» 1o JIP «Cunre3 «OpraHuueckas XUMus».
(ameTHI3aMeIeHHEIE amerunapeHoB».  [4U.1.
apeHsl) KomnokBuym
3 [anoreHanKaHbl INoaroroBka oruera no 4 Mposepka otyeta|llpakTukym no
JIP «Cunres no JIP «CuHTe3|OpraHNYeCcKOH XUMHUHU.
OpraHMHecKux 7 -16 Henens rasoreHasakaHoB»
COCMHECHHID
(aermnzamMenieHHbIE
apeHbl)
3 [anoreHanKkaHbl TloaroroBka oTyera 1o 4 MNMposepka oTyeTa|llpakTUKym no
JIP «CunTes no JIP  «CuHTE3|OopraHU4ecKon Xumum.
OpPraHNYECCKUX 7-16 HEACs rasloreHasIkaHoB»
COCTMHECHHID
(rajoreHaJIKaHbl)
3 |["amorenankaHbl TMoAroToBKa OTYETa 1O 4 MposepKka otyeTa|lMpaKTUKyM no
JIP «CunTes no JIP  «CuHTEe3|opraHU4ecKkon Xumum.
OpraHUYECKUX 7 -16 Henens raforeHanKaHoB»
COCIMHECHHID
(rajoreHaJIKaHbl)
3 |["amorenankaHbl TMoAroToBKa OTYETa 1O 4 MposepKka otyeTa|lpaKTUKyM no
JIP «Cunres no JIP  «CuHTe3|opraHWUYecKoi Xumuu.
OpraHUYEeCKHX 7 -16 Henens rasoreHanKaHoB»
COCIMHEHUI
(rayoreHasIKaHbl)
3 |[aorenankaHbl IoxroroBka oruera no 4 IIpoBepxka otyera |(IIpakTHKYM IO
JIP «Cunre3 1o JIP «Cunre3 OpPraHUYEeCKON XUMHUH.
OpraHUYeCcKuX 7 -16 Henensa rajjoreHaJIkaHoBy». |YueOHoe nmocodue
COCITMHEHUID Komnoksuym «OpraHuuecKast XUMUSD».
(rajoreHasIKaHbl) 4.1.
OOmiass  TPyAOEMKOCTh  CaMOCTOSITEIBHOM 77
paboTHI MO TUCIUTUIMHE (4Yac)
BlO)I)KeT BPEMEHU CaMOCTOSITEILHOM
padoThI, NPEeAYCMOTPEHHBIH Y4eOHBIM IVIAHOM 77

JUISl JAHHOM M CIMIIJIMHBI (Yac)

4.3 ConepixaHue pa3aejioB U TeM THCHUTLIUHBI

TpynoemKocTb 9
ANCUMNANHDI (3.e.)

HaumeHoBaHue 1.BeepeHue. MpeameT opraHMYeCcKoi XMMUM U OCHOBHbIE 3Tanbl ee pa3suTma. Cnocobbl
OCHOBHbIX n306paxkeHnUA MOIEKY1 OPraHNYECKUX COeAUHEHUN, CTPYKTYPHbIE U 31EKTPOHHbIE
pasgenos dbopmynbl. OpraHMYecKas XMMUA Ha COBPEMEHHOM 3Tane, Halla }XM3Hb U OpraHMYeckas
(mopyneit) XUMUS.

2. CTpoeHue OpraHNYecKuUxX coeaAMHEeHUn. TUnbl YrNepoaHOro CKeseTa, aLMKANYECKHe,
LUUKNMYECKME N FTeTEePOLMKINYECKNE coeAnHeHNA. MonekynsapHble mogenu. U3omepuma u
ee Buabl. FTomonorna. OcHOBHble PyHKLMOHaNbHbIe rpynnbl. KnaccupuKkauma opraHMYecknx
coegnHeHnit. OCHOBbI HOMEHKNATYPbl OPraHNYeCKUX coeaMHEHUIA. 3amecTuTeNbHanA
HoMeHKnaTypa, MIOMAK. MoHATUA poaoHaYanbHOW CTPYKTYPbI, XapaKTePUCTUYECKUX TPYM.
HasBaHuA HedyHKLMOHANbHbIX 3aMecTuTenel, GYHKLMOHAAbHBIX PynM, NpeaenbHbIX,
HenpegaesbHbIX, apomaTUYecKux 3amecTutenein. CTaplMHCTBO GYyHKLMOHAbHbIX Fpynmn.
OcCHOBHble NpaBwU/ia COCTaBNEHNA 3aMECTUTENbHbIX HA3BaHWUI OPraHNYECKMUX COEANHEHWA,
TPUBMANbHbIE U PaLMOHA/IbHble HAa3BaHUA.




Xvmmnyeckan cBs3b, BASIEHTHOCTb, 3/IEKTPOOTPULATENbHOCTb. TUMbl XMMUYECKOW CBA3M:
MOHHasA, KoBasieHTHaA (HenonApHan, NoNAPHas), LOHOPHO-AKLENTOPHAA, BOLOPOAHAS.
Tunbl rMbpram3aLmMm (BaneHTHOE COCTOAHWE) aTOMA YI/1eposa B OPraHUYecKnx
COeMHEHUNAX, TEOPUA B3AaMMHOIO OTTa/IKMBAHWA SNEKTPOHHbIX opbutanei. o- n -CeAsu
aTOMOB yriepoaa, G1U3nyeckme XxapakTepUCTUKN CBA3EN: AINHA, BAalEHTHbIE YI/bl, SHEPrus,
NnonspHocTb. KoBasieHTHanA CBA3b C TOYKM 3peHMA MeToAa MOIeKyAApHbIX opbuTanein (MO).
dneKTpoHHble adpdeKTbl 3amecTuTeneit. Bsanmoaencrame mexay atomamum v rpynnamm
aToMOB Yepes cBA3U (3pPeKTbl MHAYKTUBHDBIN, COMPAMXKEHUA U CBEPXCOMPAXKEHNA).
NHAYKTUBHBIN M Me3omepHbIit 3ddeKTbl M cnocobbl 306 paxkeHua aTux 3ddeKToB.
Mpumepsbl rpynn ¢ +, -1, +M n -M-apdeKktamun. IPPeKT rmnepKoHbIOraumm
(cBepxconpsakeHuns). Pe3oHaHCHble CTPYKTYpPbI, NMpaBuaa UX NOCTPOEHUA. FTOMONUTUYECKUI
W reTepoIMTUYECKUI Pa3pbIiB CBA3MN.

3. OpraHuyeckue peaKkumm u peareHTbl. KnaccuduKkauma peareHToB 1 peakuuit. Mpasuaa
3anuncK ypaBHEHUI opraHnyecknx peakumid. MoHATUA cybeTpaTa, peareHTa, peakuMoHHOro
LEeHTPa, MexaHM3ma peakuun. MpomeKyToUHble YacTuLbl (MHTepmeanaTbl): paguKanbl,
KapbOoKaTUOHbI, KApOaHMOHbI. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHNE
NPOMEKYTOUHbIX YacTuL,. KncnoTbl u ocHosaHua (M. BpeHctes, I. fibtouc). ConpaskeHHble
KMCNOTbI M CONPAXKEHHbIE OCHOBaHUA. KUCNOTHO-OCHOBHbIE paBHOBeCUA. KOHCTaHTa
KncnoTHocTM pKa, KoHcTaHTa ocHoBHOCTU pKb. Knaccndumkauma peakumin no Tmny paspbisa
1 06pa3oBaHMA CBA3MU (TOMOUTUYECKNE, FETEPONUTUYECKUNE, MEPULNKANYECKME).
Knaccuoukauma peakumii No CTPYKTYPHbIM U3MEHEHUAM B PEAKLMOHHOM LieHTpe (peakuuu
O4HO3/IEKTPOHHOrO NepeHoca, 3amMeLLeHns, NPUCcoeaUHEHUA, STMMUHUPOBAHUS,
neperpynnupoBKK, LUKAU3aL MUK, NoAMMepU3aunm). OKUCIUTENbHO-BOCCTaHOBUTE/IbHbIE
peakumn. KnaccudurKauma peareHToB: paguKabl, HyKNeodubl, 31eKTpodubi.
4.AnKaHbl. [NpUpoaHbIe NCTOYHMKK aNIKaHOB - HedTb U ras. flomonornyecknn pag,
n3omepusa U HoMeHKnaTypa. CTpoeHre MosieKyn akaHoB. KoHbopmaumu aTaHa 1 ByTaHa.
dHepreTuyeckaa Anarpamma KOHGOPMaLMOHHOTO COCTOAHMA MOJIEKY/Ibl a/IKaHa.
®usnyeckne cBoncTBa ankaHoB. MeToabl cuHTe3a: npouecc Puwepa-Tponwia
rMapupoBaHue HenpeaenbHbIX YIAeBO40POA0B, CUHTE3 Yepe3 NNTUIA-AMANKUAKYNPaTbI,
3/1eKTPO/IU3 coJlielt KapboHOBbIX KUCOT (peakuus Konbbe), BoccTaHOBNEHME
KapbOHUNbHbIX COEAMHEHWNI, U3 rasioreHakaHoB (BOCCTaHOBNEHME, peakLus Biopua,
NPOTONU3 peakTMBOB MPUHbAPA).

XvmmMyecKme CBOMCTBA a/IKAHOB: OKUC/IEHME a/IKaHOB, PeaKL M1 raforeHNpoBaHNA
(xnopupoBaHue, bpomnpoBaHue, GTopupoBaHue). MexaHM3M LEeNHbIX
cB060AHOPAAMKANBHBIX PEAKLMI FaNoreHUPoBaHNA. AIKUAbHbIE PaguKanbl U GakTopbl,
onpeaensAoLWwmne MX OTHOCUTEbHYHO YCTOMYMBOCTb U PEAKLMOHHYO CMOCOOHOCTb.
CeneKTMBHOCTb PafMKanbHbIX peakumid. HutposaHue (no KoHosanosy, no leccy),
MeXaHU3M peakunn HUTpoBaHuA. CynbdoxnopupoBaHme 1 cybPooKUCIEHMNEeaIKaHOB.
TepMUYECKUIA KPEKMHT (MeXaHM3M), AernapouUnKan3aLmaaikaHos.
5.Annumknnueckme coeguHeHus. LinknoankaHbl n nx nponssoaHole. Knaccudumkauma un
HOMEHKNATYpa a/IMLMKNOB. IHEPTUA HANPAMKEHUA LIMKI0ANIKAHOB U €e KONMYEeCTBEHHAA
OLEHKa Ha OCHOBaHWW CpaBHEHMUA TEMNIOT CropaHuA LMKNoankaHoB. CTpoeHue
LUMKAOMNpONaHa, LMKNobyTaHa, LMKAOMNEeHTaHa, uMKnorekcaHa. KoHPpopmaLMOHHbIA aHanum3
UMKNorekcaHa. AKCManbHble M SKBaTOpUasbHble CBA3W B KOHPopMaumm "Kpecno"
LUMKAOorekcaHa. MeToApbl CMHTE3a UMKAOMNPOMNaHa, LMKA0byTaHa U X MPOU3BOAHbIX.
Ocob6eHHOCTM XMMUYECKUX CBOMCTB COEANHEHUI C TPEXUNEHHbIM UUKAOM. CUHTES
coefMHEeHUI paja LMKNOMNEHTaHa U LMKAOrekcaHa. Hekotopble 0cO6EHHOCTM XMMUYECKUX
CBOWCTB LMK/N0A/IKaHOB.
6.AnKeHbl. [OMO/IOrMYeCcKU pAa, M3oMepua U HOMEHKAATypa. FleomeTpuyeckas nsomepus
(unc-, TpaHc- 1 Z-, EHomeHKnaTypa). Mpupoaa ABONHOMN cBA3U. MonekyasipHble opbuTanm
aTuneHa. MeTtoabl CMHTE3a: KPEKUHT U AernapupoBaHMe anKkaHoB, 3IMMUHUPOBaHKE
ranoreHoBoA0poAa 13 aJIkKMAraaoreHMa08, BOAbl U3 CNUPTOB,
AeranoreHMpoBaHMEBMLANIAN0reHaIKaHOB, AMMOHMEBBIX coneit (peakuna FodmaHa),
peakuma BUTTUra, BOCCTaHOBUTE/IbHOE CABaMBaHWE KETOHOB, BOCCTAHOB/EHWNE a/IKUHOB.
®un3nyeckme cBOMCTBA a/IKEHOB.

XrMMmUUecKme cBoiCTBa ankeHoB. OKMCAeHME anKeHoB A0 oKcupaHos (H.A. Mpunexkaes) 1
A0 anonos no BarHepy (KMnOas). McuepnbiBatolLee OKUCAEHNE aNKEHOB C MOMOLLbHO
KMnO4 nnu CrOs. OKkncneHune conamu nannagma. O30HOIN3aNnKeHOB U BOCCTaHOBUTE/IbHOE
pacwenneHve 030HNA0B. BoccTaHOBNEHME aIKEHOB (rMApUpoBaHMe 1




rmapoboprpoBaHMeankeHoB). dnekTpodpuabHoe npmucoeamHeHme (Ae). Obulee
npeacTaBieHne 0 MexaHU3Me Peakuui, -Tt U 6-KOMNAEKCbI, SIHEPreTUKa, CTEPEOXUMMUA.
Mpasuno B.B. MapKOBHMKOBA, MHAYKTUBHbIA U Me30MepPHbIN 3PdeKTbl B asiKeHax U
BMHWIOBbIX coeanHeHnAX. KOHKpeTHble peakumu Ae. FanoreHnpoBaHne: MexaHU3Mm,
cTepeoxumma. flmaporanoreHnpoBaHue, rmgpatauma. PagmkanbHble peakunu:
npucoeanHeHne 6POMUCTOrO BOAOPOAA (MeXaHW3M) K a/IKeHaM M aninunbHoe
rasoreHnposaHue no Uurnepy. N'mapobopmmunmposaHmeankeHoB. Peakuun
unknonpucoeamHenun ([2+1], [2+2], [4+2]). PaguKanbHasn, KaTMOHHaA NOAMMEpPU3aUMSA
ankeHoB. Noanmepun3saumna Ha MeTaNNOKOMMNIEKCHbIX KaTanusaTopax Lnrnepa-Hatra.
7.AnkaaueHbl. Tunbl aueHoB. 301MpoBaHHbIe, KYMY/IMPOBaHHbIE U COMPAXKEHHbIE ANEHbI.
AnneHbl (ankagueHoli-1,2): usomepus, HOMeEHKNATypa 1 cTpoeHune. Ctepeoxnmmn 1,3-
AM3ameLlleHHbIX anneHos. MeToabl CMHTe3a KyMy/IeHOB: AernaporanoreHnpoBaHne 1
JerasoreHpoBaHMeE rasioreHNPoOM3BOAHbIX AJIKEHOB, NEPErPyNNMPOBKA ALLETUNAEHOBbIX
NpPOn3BOLHbIX.

Xumuyeckme cBoicTBa anneHoB. OKMCAEHME U BOCCTAHOB/IEHWE, PeAKL MU
anekTpodUNbLHOTO NpUcoeaMHEHNA (raNoreHNpPoBaHUA rMAPOrasoreHMpPoBaHnA,
rmapataumm) ¢ ydactmem anneHoB. ANNEHbl B peakLMaX LMKIONPUCOeaMHEHMA.
Ankagmenbl-1,3 (byTagmeH-1,3 n nsonpeH). bytagmeH-1,3, 0cobeHHOCTM CTPOEHMUS.
MeToapl nonydyeHus 1,3-gueHoBs: metog, flebenesa C.B., gernapmvpoBaHme NpoayKToB
KpeKuHra HedpTu, gerngpataums MoN0B U HenpeaebHbIX CMMPTOB, pacwensaeHue 1,3-
AMOKCcaHa. Xummyeckue ceoicTea 1,3-gueHos. M'mgpuposaHue bytagueHa-1,3.
3neKkTpodUIbHOE raNnoreHNPOBaAHUE U TMAPOrasoreHMpoBaHue 1,3-aneHoB. ANINbHbIN
KaTWoH. 1,2- n 1,4-npucoegmHeHmne, TEPMOANHAMNYECKNI U KUHETUYECKUIA KOHTPO/Ib.
Peakuma Aunbca-Anbaepa ¢ alKEHaMU U aNIKMHAMM, 3NIEKTPOHHbIe TpeboBaHUA ANA
y4yactua B peakuum unbca-Anbaepa. Nonmmepusauma aneHos-1,3. CtpoeHue NpoayKToB
nosvmepusaLmm.

8. AnKuHbI. [OMONIOrMYECKNA pag, HOMEHKNATypa U usomepusa. Npupoaa TPoMHOM cBA3M.
MpomblLneHHble cnocobbl NOyYeHME aLeTUNeHa NMPOIN3OM MeTaHa,
TEPMOOKUC/IUTESIbHBIM KPEKMHIOM METaHa, r’MApPO0/IM30M Kapbraos metannos. MeTtoabl
CMHTE3a a/IKNHOB C NOMOLLbIO PEAKUMI OTLLLENNEHNA, aIKUIMPOBAHUA TEPMUHAJIbHbIX
aueTUNEHOB.

Xumunyeckme cBoncTBa ankMHOB. CH-KMCNOTHOCTb aueTuieHa U TEPMUHANBbHbBIX
aLeTMNeHOoB. ALEeTUAEHMAbI LLLEI0YHbIX METANN0B, cepebpa U meam, MarHMMopraHuyeckme
NpounsBoAHble aNKMHOB. OKUCNEHME aNIKMHOB € ncnosb3oBaHem KMnO4 1 030Ha.
BoccTaHOB/MIEHME aNKMHOB A0 LIUC- U TPAHC- a/IKEHOB. 31eKTpoduIbHOE NpUCoeanHeHne
(Ae) K anknMHam (mexaHn3mbl). CpaBHEHWE pPeaKLMOHHOM cCNOCOBHOCTM aNKUHOB U aNKeHOB.
lanoreHMpoBaHWe, TMMAPOraloreHNPoOBaHNE, TMAPATaLUNs afIKMHOB (peakuma M.T.
KyuepoBa), npucoeanHeHne KapboHOBbIX KUCNOT. Peakumm HyKneopunbHOro
npucoeanHeHuns (An) K ankMHam. Peakummn BUHUAMPOBAHWUA CNUPTOB, CUHUABHOMN KUCNOTbI.
Peakunu pagmKanbHOro npucoeanHeHuns (Ar) K aflKMHam (ranoreHMpoBaHue u
rmaporanoreHMpoBaHne). ANKUHbI, Kak HyKneodubHble peareHTbl. KoHaeHcaums
TEPMMHAbHbIX aIKMHOB C KETOHaMU U anbaerngamm (peakuma A.E. dasopckoro).
Ovmepuszauma, ULMKIOOAMTOMePU3aLmna U NOIMMepU3aLma auetTuneHoB. OKMcanTenbHas
KOHZEHCaLMA TEPMUHA/IbHbIX a/IKWHOB NOA, AENCTBUEM CONEn meam. ALeTueH-anneHoBan
nsomepusaums. KapboHMUIMPOBaAHMEATKMHOB.

9. ApeHbl. ApeHbl paga 6eH3ona. MonyyeHne 6eH3001a M ero roMo/1I0ros B
NPOMBILUNEHHOCTU: KaTaNTUYECKUN pubopMUHT HedTH, NnepepaboTKa KOKCOBOro rasa u
KaMeHHOYro/IbHOM CMObI, AUCNPONOPLMOHMPOBAHME TONYONa, aNKUAMpoBaHMe 6eH3ona
ankeHamu. JTabopaTopHble MeToAbl CMHTE3a: peakuma Biopua-®utrura, ankuamposaHue
apeHoB no ®puaento-KpadTrcy, BOCCTAHOBAEHMNE KUPHOAPOMATUUECKUX KETOHOB,
AeKapboKcmnnpoBaHue apeHKapbOoHOBbLIX KUCNOT, TPUMEPM3aLLMA aLeTUIeHa.
KoHuenuus apomatuyHoctu. CtpoeHue 6eHsona. dopmyna Kekyne. MoHATne
apomatuyHocTu. Mpasuno XtokKena. AHHyNEeHbl AQPOMATUYECKME U HEapOMaTUYECKMe.
ApoMaTUYECKME KaTUOHbI U AaHUOHbI (LLUKAONPONEHUbHbLINA KaTUOH,
LUMKNOMNEHTaAMEHUbHBIN aHWMOH, KAaTMOH TPONWUAKA), reTepoapomaTnyecame CoefUuHeHUs.
AHTMapOMaTUYHOCTb Ha NpUMepe UUKNOobyTaaneHa, LMKAONPONEHUN-aHUOHA, KaTUOHa
uuknoneHtagneHnnna. Kpyru ®pocra. KoHaeHCMpoBaHHbIe apoMaTuyeckme
yrneesogopoabl: HadTannH, GeHaHTPEH, aHTpaLeH, asyaeH. Kputepun apomaTUYHOCTH
(CTPYKTYpPHBIM, SHEPreTUYECKUIN N XUMUYECKUIA).




CBoiicTBa apeHoB. Peakumn 6eH3ona U HadTaMHA, CONPOBOXKAAOLWMECA HAPYLLEHUEM
apoMaTUYECKOW CUCTEMBI: TMAPUPOBAHUE, XNOPUPOBAHNE, OKUC/IEHNE, 030HOM3. Peakuum
3amelLleHns BOAopoaa B OOKOBOW Lenu anknuabeH30108B Ha rasoreH. OKucaeHme
aNKMNHeH30/10B A0 KapOOHOBbLIX KUCNOT. PeaKLmm anekTpoduabHoro samelleHns (Se) B
apomaTtuyeckom pagy. Obwue npeacTaBneHUs 0 MexaHM3Me peakumid. MpeacraBaeHne o
Tt- U 6-KomnaeKkcax. Bsanmogeinctame ¢ H-anektpodpunnmm. NMpoToHNMpoBaHNEAPEHOB U
H/D-un30TonHbI 06MeH B HUX. ManoreHnpoBaHme 6eH3ona. FanoreHpyoLWwme areHTb.
MexaHn3m peaKkLumu ranoreHnpoBaHua. HutposaHue 6eH3ona. Hutpytowme areHThbl.
MexaHW3Mm peaKkumm HUTpoBaHuA. CynbdupoBaHue 6eH3ona 1 ero NPoU3BOAHbIX.
Cynbdupytowme areHTbl. MexaHU3m peakumm cyibdupoBaHua. AnKnamposaHue 6eHsona
no ®puaento-Kpadtcy. Ankunupytoune areHTbl. MexaHM3M peakumm ankuamMpoBaHus.
AumnupoBsaHue 6eHsona no Ppugento-Kpadtey. Aunavpytowme areHTbl. MexaHuU3m
peakuuu aumnmpoBaHua. PopmuanposaHme no Koxy ¢ MCNOib30BaHMEM OKUCHU Yriepoaa.
BansHue npupoabl 3aMecTUTeNs Ha OPUEHTALLMIO M CKOPOCTb Peakuun anekTpodpuibHoro
3ameLleHnA. INeKTPOHOAOHOPHbIE N 3N1EKTPOHOAKLENTOPHbIE 3aMECTUTE/IN - OPUEHTAHTbI
nepBoro 1 BTOporo poaa. FanoreHsl, Kak 3amectutenu. CornacosaHHasa U HeCornacoBaHHanN
OpUEHTALMA ABYX UM HECKOJIbKMX 3amecTuTenel B 6eH30/1bHOM LIMKE.

Peakuun HykneobunbHoro sameweHuna (SnAr) B apomaTuyeckom pagy. 3amelleHue
rmapua-noHa. AKTUBMpYLOLLEE AEeNCTBUE aKLLENTOPHbIX 3aMecTUTeNel B UuKae. 3amelleHune
aTOMOB ra/IoreHOB U HUTPOTpPyNMnbl. AKTUBMPYIOLME FPYMMbl U OPUEHTALMA.
BumoneKkynapHbli mexaHnM3m SNAE B aKTUBMPOBAHHOM LiuMKAe. ApUHOBbIA MexaHn3m SNEA
B HEAKTMBMPOBAHHOM LIMK/E.

10. FanoreHnpousBoAHbIe YrNeBoA0POA0B. HomeHKNaTypa, usomepus, pusnyeckue
cBolicTBa. CNocobbl NoNyYeHUA U3 aNKAHOB, a/IKEHOB, CMMPTOB, KAPBOHUABHbIX
coeMHEeHWNM, KapbOHOBBIX KUCNOT, 3aMeLLLEeHMEM aTOMa OA4HOTrO rafioreHa aToMoOM Apyroro,
ranoreHmMeTuIMpoBaHMeapeHoB. XMMUYECKMe CBOMCTBA ra/ioreHaIkaHOB: BOCCTaHOB/IEHME,
3aMmeLLeHne rasoreHa Ha aTom mMeTanna, peakuma Bropua.

Peakumu HyKNeodUIbHOro 3aMeLLEeHNA Y HaCbILLEHHOrO aToMa yriepoaa B
aNKMAranoreHMAax, Kak MeTog co3aaHuA CBA3W Yrnepoa-yrnepoa, yrnepoa-asor, yriepos-
Kucnopog, yrnepog-cepa. Knaccupukauma mexaHM3mMoB peakumin HykneodunbHoro
3ameLieHnA. OCHOBHble XapaKTePUCTMKM Sn1, SN2 peaKumii: MexaHU3M, KMHETHUKa,
aHepreTU4ecKmii Npodunb peakLmin, ctepeoxmummua. PakTopbl, onpeaensaoLLMe NpoTekaHne
peakumnm no mexaHmamy Sn1 nnm Sn2 (CTpyKTypHble M BHewHMe dakTopbl). PaKTopbI,
BAMAIOLLME HA CKOPOCTb Sn1 M Sn2 peakumit. BanaHue yxoaawen rpynnbl cybcTpaTa,
npUpoAabl HyKNeodUNbHOTO areHTa Ha cKopocTb SN2 peakuuit. CeNeKTUBHOCTb peakLuit
HYKNe0dUNIbHOTO 3aMeLLLeHNA: aMmBUaeHTHble MOHbI (HyKneoduAbl). FanoreHasKaHbl B
peakuuax Sn. Peakuuu ¢ ranoreHHykneopunamm (BasbaeHoBCcKoe obpalleHne
KoHdurypaummn), O-, N-, S-, C-Hykneodunamm.

Peakuuu anummnHmnposaHua. Knaccudurkauma peakumii SAMMUHUPOBaAHUA.
Knaccupukauma mexaHnsmos B- anumuHupoBaHua: E1, E2 n Elcb. HanpasneHue
3IMMWUHUPOBaHMUA: NpasBuo 3anuesa. CTepeoxmMmma SAMMUHUPOBaHUA. KOHKypeHLmA
npoueccoB E2 n Sn2, E1 1 Sn1. PakTopbl BAUAIOLLME HA 3TY KOHKYPEHUMIO. Micnonb3oBaHue
peakuni B-asnMMMHUPOBAHMA B rafioreHakaHax ANA CUHTe3a aIKeHOB, AMEHOB U a/IKUHOB.

dopmbl TeKkyLLero
KOHTpOANA

Mposepka otyeTos JIP, nposepKa KP, Konnokemymbl

dopma
NPOMENKYTOUYHOM
aTTecTtauum

DK3aMeH, 3a4eT

4.3.1 llepevyeHb NPaAKTHYECKUX 3aAHATHI U JIAa0OPATOPHBIX padoT

Ne n/n

Ne pasgena v Tembl
ANCUMNAUHBI (Moayns)

TpypoemKkocTb
(yac.)

HanmeHoBaHue nabopaTopHbIx paboTt
M3 Hnx

npaKkTnyecKaa
noAroToBKa

cpeacrsea

Bcero
Yyacos

OueHoYHble
dopmupyemble
KOMMeTeHUMmn




1 | TexHuKa 1. NeperoHka 12
NnabopaTopHbIX 2. NeperoHkKa ¢ napom
pabot 3. 3KcTpaKkuma
4. NMepeKkpucrannusaums
2 MonyyeHue 1.0un30ammnnoBbli 3dup 12
9 npoctbix 3¢pupos | 2.AnbyTnnosbin adpup
3.beH3nnaTmunosbIn adup
4. Jlnoxcan
3 MonyueHwne 1.9Tunauerar 12
CNOXHbIX 3¢pnpoB | 2.6eH30MHO3TMAOBDLIN 3dnp
3.YKcycHobyTMnoBbI adup
4.YKCYCHOM30aMMUNOBbIN 3dump
4 | MonyyeHue 1.BpOMUCTbIN 3TWA 12
ranoreHnpoussoy, | 2.6pomucTbiii 6yTnn
HbIX 3.Mopodopm
4.BpOMUCTbIV NpONUA
5 Peakumnmn 1.AuetaHumnmg, 6
AaMWHUPOBAHUA 2.beH3aHuAng,
6 PeaKkumm 1.HuTpobeHson 12
HUTPOBAHUA 2. 0- n n-HutpodeHo bl
3.Mm-HuTpobeH3oiMHas KucnoTa
4.m-AnHnTpobEH30N
5.n-HutpoaudeHnn
6.3-HutpodpTanesasa KucnoTa
7 CynbduposaHue 1.CynbdaHunnoBan KMcaoTa 12
2.n-TonyoncynbdpoKkncnota
3.n-Kecunoncynbdokucnota
4.B-HadTanmHcynbdokumcnoTa

Onk-1
OrnK-2
OrK-6

YCTHbIN ONPOC, KONNOKBUYMbI, OTYETbI

4.3.2. Tlepeuenb TeM (BONMPOCOB), BBLIHOCHMBIX

CAMOCTOSITEJILHOM Pa0do0ThI CTY/ICHTOB

Ha CaMOCTOATEC/IbHOEC H3YYCHHE

Ne | Tema 3apaHue dopmupyemasn MOK
KoMneTeHumA
1 | Beeneuue Brimosnnenue npaktudeckux | OMK-1 ONK-1,2; OfMK-
3aJaHuN 110 TEME OnMK-2 2.1; OMNK-2.3;
«Knaccuduxarmus, OIIK-6 OnkK-6.1
HOMEHKJIaTypa , U30MEpHUsI »

2 | [IpoctpancTtBeHH | BemomHeHue nmpaktudeckux | OMNK-1 ONK-1,2; OfMK-
oe CTPOECHUE | 3aIaHUHN TI0 TEME OnMK-2 2.1; OnNK-2.3;
OpPTraHUYeCKUX «[IpocTpancTBeHHOE OIIK-6 OMnK-6.1
COE€IUHEHMI CTPOEHHUE OPTraHUYECKUX

COCTUHEHUN)

3 | KoBanenrnas BbinonHeHne  npaktnyeckmx | OMK-1 OMK-1,2; OInK-

CBA3b 3a/laHuUM no Teme «Tunbl | OMK-2 2.1; OIlK-2.3;
XUMUYECKUX CBA3EIN» OIIK-6 OrnkK-6.1

4 | Opranuueckue BbinonHeHne  npaktnyeckux | OMK-1 OnkK-1,2; OIMK-
peaxkuuu M | 3agaHnit no Teme | OMK-2 2.1; OnNK-2.3;
peareHThl «OpraHunyeckne peakumn u | OITK-6 ONnK-6.1

peareHTbI»

5 | Anroputm Brimonnenue npaktudeckux | OMK-1 OMnK-1,2; OfK-
aHaiIn3a 3aJaHuN 110 TEME OrMK-2 2.1, OIlK-2.3;




XUMHUYECKUX «Peaknmonnasa OIIK-6 OnkK-6.1
CBOMCTB CIOCOOHOCTH OPTaHUYECKUX
OpraHUYeCKUX COCIMHECHUI»
MOJIEKYJI
6 | Ankasbl u | IlogroroBka otuera mo OnkK-1 OMnK-1,2; OnNK-
LUKJIOAJIKAHBI 1a00paTopHBIM paboTam OnK-2 2.1; OnNK-2.3;
«Ankansl 1 nukinoankans» | OIIK-6 OnkK-6.1
7 | Ankensl, pauensl | IlogroroBka oTyera 1o OnkK-1 OMK-1,2; OnNK-
MOJINEHBI nabopaTopHbIM paboTaMm OnK-2 2.1, OnNK-2.3;
«ANKEHBI, TUEHBI ONnK-6 OnkK-6.1
TOJIMEHbBDY
8 | ANKHHEI ITonroroBka otuera o OlMK-1 OMnkK-1,2; OIMK-
nabopaToOpHBIM paboTam OfK-2 2.1, OnK-2.3;
«AJIKUHBI» ONnK-6 OnkK-6.1
9 | Apennl IloaroroBka otuera 1o OlMK-1 OMnkK-1,2; OMNK-
1a00paToOpHBIM padboTam OnK-2 2.1; OnNK-2.3;
«ApomaTuueckue OnK-6 OnkK-6.1
YTIIEBOJIOPOISI»
10 | l'anorenyrneBono | [loarotoBka oTdera no OlMK-1 OMnkK-1,2; OMNK-
poasl 1a00paToOpHbIM padboTam OnK-2 2.1, OnK-2.3;
«l"a;morenyrieBo10poas) OrK-6 OlMK-6.1
11 | Texuuka IloaroroBka oT4uera 1o OnkK-1 OMnkK-1,2; OfK-
9KCIIEPUMEHTANBH | J1a00paTOpHBIM paboTam OrnK-2 2.1; O€K-2.3;
BIX paboOT «Texnuka OMK-6 OMK-6.1
SKCIEPUMEHTAIbHBIX
pabot»

4.4. Meroanyeckne YKa3aHusi 10 OPraHM3alMH CAMOCTOSATEJbHOH PadoThI
CTY/IEeHTOB

CamocTosTenbHan paboTa cTyaeHToB Bcex GOpM U BULOB OOYYEHUs ABNSETCA OAHUM M3 06A3aTeNbHbIX
BMAOB 06pa3oBaTe/ibHOW AeATeNbHOCTH, obecneumBatowen peanmnsaumio TpeboBaHun PepepanbHbIX
rocyapCTBEHHbIX CTAaHAAPTOB Bbicwero npodeccnoHanbHoro obpasosaHus. CornacHo TpeboBaHMAM
HOPMATUBHbIX  AOKYMEHTOB camocTosTenbHasa paboTa CTyaeHTOB  sABasetca  0bA3aTesibHbIM
KOMMNOHEHTOM 06pa30oBaTeNIbHOIO NPOLECCa, TaK Kak OHa obecneynmBaeT 3aKpeneHmne Noay4aemblx Ha
NEKLUMOHHbIX 3aHATUAX 3HaHUM nNyTem MNPUOOPETEHUA HABbIKOB OCMbLICIEHUA U PACLIMPEHUS UX
COOEPKAHMA, HABbIKOB peleHMA aKTyasbHbIX MNpobsem GOPMUPOBAHMA  OBLLEKYABTYPHbIX U
npodeccroHasbHbIX KOMMETEHUMA, Hay4yHO-UCCNeAOBATENbCKOM  AEeATEeNbHOCTM, MNOAFOTOBKM K
cemuHapam, nabopatopHbiMm paboTam, caavye 3a4eToB M 3K3ameHoB. CamocToATenbHas paboTa
CTYAEHTOB NpeacTaBnseT coboi COBOKYMHOCTb ayAMTOPHbLIX W BHEAYAMTOPHbIX 3aHATUIA U paborT.
CamocTtosaTenbHan paboTta B pamkax ob6pa3oBaTenbHOro NpoLecca B By3e peLlaeT cieayolme 3a4aum:

— 3aKpenjieHre U paclmpeHne 3HaHUM, YMEHUN, NONYYEHHbIX CTYAEHTaMW BO Bpems ayAMTOPHbIX U
BHEAYAWUTOPHbIX 3aHATUI, NPeBPaLLEHNE UX B CTEPEOTUNMbI YMCTBEHHOM U PU3MYECKOM AeATENBHOCTY;

— npuobpeTeHne fONONAHUTENBHBIX 3HAHWIA M HABLIKOB NO ANCLMMANMHAM y4ebHOro naaHa;

— ¢dopmMupoBaHME U pPasBUTME 3HAHWUMA WM HABbLIKOB, CBA3AHHbIX C HAY4YHO-UCCNELOBaTE/1bCKOM
0eATeNbHOCTbIO;

— pa3BUTME OPMEHTALMMN N YCTAHOBKM HA KaYeCcTBEHHOE 0CBOEHWe 06pa3oBaTeibHOW NPOrpaMmbl;

— pasBUTME HaBbIKOB CaMOOpPraHMn3aLuuy;

—  ¢dopmupoBaHME  CAMOCTOATENbHOCTM  MbIWAEHMA,  CNOCOBHOCTU K  CamopasBuTuio,
CaMOCOBEpPLLUEHCTBOBAHMIO U cCamopeanmnsaumu;

— BblpaboTKa HaBblkoB 3(PEKTUBHOM camocToATeNbHOW NpodeccMoHanibHOW TeopeTUYecKoMn,
NpaKTU4YecKon n y4ebHO-nccnen0BaTeIbCKOM AeATENbHOCTH.



B ®BIOY BO «WUIY» opraHusaumMa CaMoOCTOATE/IbHOM paboTbl CTYAEHTOB pernameHTupyeTcs
MonoxeHnem ocamocTonaTebHON paboTe CTyAeHTOB, NPUHATLIM YueHbim coBeTom UMY 22 utoHa 2012 .
CamocTtosTenbHaa paboTta CTy4eHTOB, CBA3aHHaA C MOAFOTOBKOM OTYETOB MO  BbIMOJHEHHbIM
nabopatopHbim paboTam, 3aKkpenneHMem TeopeTUYEeCKOro maTepuana B BMAE KOHTPOJIbHbIX paboT
NPOBOAUTCA BO BHEAYAMTOPHOE BpeEMS.

CtpyKTypa oT4yeTa no nabopatopHoit pabore:

1. Uenb paboTbl.

2. TeopeTnyecKas 4yacTb.

3. BbINO/IHEHME pacUeTHbIX, rPadUUECKMUX U KOHTPOIbHbIX 3a4aHMIN B COOTBETCTBUM C
MeTOAMYECKUMM YKa3aHUAMM K Kaxaon paborTe.

4. BblBOA, (Ha OCHOBE NOJyYeHHbIX Pe3yAbTaToB).

MeTtoauyeckie peKOMEHJAIMK IO BBINOJHEHUIO JIabopaTOpHBIX paboT u o0paboTke
MOJIYYEHHBIX AKCIEPUMEHTAIBHBIX JIAaHHBIX 10 KaXKIOW J1abopaTopHO paboTe omucaHbl B
yaeOHOM nocoOuu - [IpakTukym mo opraHudeckod xumuu: yued. mocodue / B. W. Tepenun [u
ap.] ; pen. H. C. 3edupos. - M. : bunom. Jlaboparopus 3nanmii, 2010. - 568 c.

4.5. [IpuMepHasi TeMaTHKAa KypCcOBbIX padoT (Ip0eKTOB)
Mo AaHHOW AUCUMNIMHE BbINOJHEHME KyPCOBbIX MPOEKToB (paboT) He NpeaycmaTpuBaeTcs.

V. YYEBHO-METOJIUYECKOE U UH®OPMALMOHHOE OBECHEYEHHUE
JUCLMILIAHBL (MOLYJIS)

a) OCHOBHasd JIHTepaTypa:

1. Tpasens ®.B. Opraunyeckas xumus : yueOHoOe nocobue mnsg By3oB. T.1 - 3-€ U3z,
(311.)- M.:M3n-Bo Bunowm. JlaGoparopus 3nanuii — 2013 (Pexum nocryna OBC «M3narenscTBO
«Jlanby)

2. TpaBenp ®.B. Opranuueckas Xxumus : ydeGHoe nocobue Uit By30B. T.2 - 3-e u3n.
(311.)- M.:U3n-Bo Bunowm. JlaGoparopus 3nanuii — 2013 (Pexum poctyna DBC «H3parenseTBo
«JlanbY)

3. Tpasens ®.B. Opraunyeckas XuMus : ydeGHOe mocobue i By30B. T.3 - 3-e usn.
(31.)- M.:U3a-Bo Bunowm. JlaGoparopust 3Hanuii — 2013 (Pexum jpocryna OBC «M3parenscTBO
«Jlauby)

4. ®dunkensireiin B. JI., Dnenpmreitn O. A., [Ipoitnakos A. I.Oprannyeckas XUMHUS: B
2 4. Y. 1 -Upkyrck: U3n-o Upkyr.roc. yn-ta—2013 — 148 c.

5. Dnenpinreitn O. A., ®unkensireiin B. JI., Ipo#inakos A. T'. u 1p. Opra}mqecxas_l
xumust: B 2 9.U. 2. Hykneodunshsie peakuuu — Upkyrek: U3a-so Mpkyr.roc. yn-ta — 2014 - 95
c.

6. TIpakTHKyM 1O OpraHWYecKoi XuMuH: ydeb.mocobue / B. W. Tepenun [u ap.] ; pea.
H. C.3e¢pupos. - M. : Bunom. JlaGoparopus 3nanuit, 2010. - 568 c.

6. KomaeBa, H. A. Opranuyeckas XHMHs : METOAWYECKHE PEKOMEH/JAIHMH / H. A.

Komaesa, I'. IO. AnpgpeeBa. — Jlumenx : JIumeukui [Ty, 2020. — 84 c.— Teker:
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-0HOIHOTEYHAs cucrema. — URL:
https://e.lanbook.com/book/156083 (mara obpaiueHus: 12.04.2022). — Pexxum poctyma: AJis

aBTOPH3. IOJIb30BATENIEH. T



0) JOMOJHHTEIbHAS JIHTEepaTypa

1. Peyro O. A., Kypu AJL, Byrun K.II. Oprannyeckas XHMHs: 4. l.- 4-¢ H3A.
(on.)(Knaccuuecknii yHuBepcuTeTcKuil yuebnuk) — Mocksa: BUHOM. JlaGopaTopusi 3HAaHUH —
2012- Pexum pocryna D43 «bubnmuorex»

2. Peyror O. A., Kypu AJL, Byrun K.II. Opranuyeckas XUMHS: M. 2.- 4-¢ H311.
(an1.)(Knaccuyeckuii yHUBEpCHTETCKHH yueOHHK) — Mockaa: BUHOM. JlaGoparopus 3HaHUH —

2012(- Pexxum poctyna DU3 «bubnuorex»

3. PeyroB O. A., Kypu AJL, Byrun K.II. Oprasnyeckas XuMus: 4. 3.- 4-e M3
(an1.)(Kimaccuueckuii yHuBepcHTeTCKHH ydeOHuK) — MockBa: BMHOM. JlaGoparopus 3HaHHH —
2012- Pexum poctyna D43 «bubnrorex»

4. Peyrop O. A., Kypu A.JL, Byrun K.II. Oprasuyeckas XuMHs: 4. 4.- 4-e H31.
(3n.)(Knaccuueckuii yHuBepcHTeTCKHH ydeOHuk) — Mocksa: BUHOM. JlaGopaTtopus 3HAaHUH —

2012- Pexum pocryna DY3 «bubnuorex» ¥
5. Boposnes U.B. OpraHuvyeckas XMMHs: TEPMHHBI H OCHOBHBIC DEAKINH 3HAHUH.
YyeGHoenocobue. — 2-¢ u3a. (1) - Mocksa: BUHOM. JlaGopatopusi 3HaHH#H -2013 - 359 c.

(OBC«H3parenscTBO «Jlanby»)
6. Jlupaunos M.B., 3aiiueBa I'.C., Jlusanuosa JL.U. Oprannyeckas XUMHs. 3ajauu 10

obmemykypey ¢ pemennsmu U.I - WII (a11.) - Mockaa: BUHOM. JlaGopatopus 3Hanui —2012 —
359 ¢.(3BC «M3natenscTBO «JlaHb») }

7. Kypu A.JL, Jlupanuos M.B., YenpakoB A.B. 3agaud 10 OpraHM4ecKOH XHMHH C
pemenusmu. —2-¢ u3A. - Mocksa: BUHOM. Jlaboparopus snanui —2004 5

8. Xenspunkensb J|. CucTeMaTHyecKasi HOMEHKIIATYpa OPraHUIECKUX COCMHEHUH (am.)
- Mocksa:BMHOM. JlaGopatopus 3uanuii —2014 — (3BC «M3narenscTBo «Jlanp»)

[ Crepeno cﬁr"
! PN D L
B) NepHOAMYECKHE U3AAHUS

1. Hayunas osnextponnas OuOimoreka «ELIBRARY.RU» [OnektponHsblii pecypc] :
caiit. — Pexxum nocryma: http://elibrary.ru/defaultx.asp.

2. OTkpeITass d3JEKTPOHHAsh 0a3a pECcypcoB U HCCICNOBaHUN «YHHUBEPCUTETCKAS
uHpopmannonHas cucrema POCCUS» [DnexkTpoHHbIi pecype] : caiit. — Pexum nocryma:
http://uisrussia.msu.ru

3. I'ocynapctBenHass uHpopMmanuoHHass cucremMa «HamuoHanpHas — 2leKTpOHHas
Ooubmmoreka» [DIeKTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd.

4. Ob6pa3zoBarenbHblil pecypc Uutepuera. XML

5. O6yuaroniast KOMIbIOTEpHas Iporpamma «OCHOBBI OPraHUYECKON XUMUN»

r) 6a3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHBIE H NOHCKOBbIE CHCTEMbI

NHTEePHET-UCTOUYHUKAMM MO KYpCy ABAAIOTCA CaliTbl yHUBEPCUTETOB U BUBAMOTEK, MMetoLLme

CaNTbl MO OPraHNYeCcKom XMMUK

1. http://www.chem.msu.ru/rus/weldept.html#lib (Eubnnoreka Xumwuyeckoro dakyabTeTa
MY nm. JlomoHOCOBa)
http://www.gpntb.ru/ (CocyaapcTseHHasa nybanyHas HayyHO-TEXHUYEcKasa bnbanortexa)
http://analyt.chem.msu.ru/
www.rusanalytchem.org (MopTan "AHanutnyeckas xumua s Poccun")
http://www.anchem.ru/literature/ (AHanntTMka — Mup NpodeccroHanos)
WWW.SCirus.com — nomcK Hay4yHo MHbopMaLmMK Mo KypHaaam u web
www.elibrary.ru — HayuyHas anekTpoHHaa bubnnoteka POOU
http://www.catalysis.nsk.su
http://www.mioo.ru

©ONDU A BN



http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://analyt.chem.msu.ru/preconcentration/default.htm#revelski
http://www.rusanalytchem.org/
http://www.topcto.ru/science/
http://www.topcto.ru/science/
http://www.scirus.com/
http://www.elibrary.ru/
http://www.catalysis.nsk.su/
http://www.mioo.ru/

10. http://mgpu.ru/
11. http://1st september.ru/

12. http://www.chem.msu.ru/
13. http://www.alchimik.ru/

B cootBetctBuM ¢ n. 4.3.4. ®IOC BO, obyyatowmmeca B Te4eHMe Bcero nepmoga obyyeHma obecnevyeH
HeorpaHMYeHHbIN A0CTyN (YAaNeHHbIM AOCTYM) K 31EeKTPOHHO-6MBAMOTEYHbIM CUCTEMAM:

1. Hayunas snektponnas Oubmuoreka «ELIBRARY.RU» [Dnekrponnsiii pecypc] :
caiit. — Pexxum moctyna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctyn: http://elibrary.ru/

2. OBC «M3narensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Axt Ne 671 or
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctyn: www.e.lanbook.com

3. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nericTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

4. 3BC 243 «bubnunotex». locygapcTBeHHbIM KOHTpakT Ne 019 ot 22.02.2011 r. 00O
«bnbnuotex». JIMueHsNoHHOe cornalweHMe K locygapcTBeHHOMYy KoHTpakty Ne 019 ot 22.02.2011.
Aapec goctyna: https://isu.bibliotech.ru/ Cpok aeicteua: 6eccpouHbiii.

5. OBC «Pykont» Kontpakr Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1.
Cpok ageiictBus mo 13.11.2021r. gocrym: http://rucont.ru/

6. DBC «Aioykc.py/ibooks.ru» Koutpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. moctyna: http://ibooks.ru

7. 000 «3OnexrponHoe m3natenbcTBo IOpaitt». Kontpakr Ne 60 ot 23.09.2020r. AKT
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus no 17.10. 2021 r.
noctyi: https://urait.ru/ JIutensuonusiii koutpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk aetictus o 17.10. 2022 r. goctym: https://urait.ru/

8. 000 «MBUC», kontpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 1. Cpox
nevictBust ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

9. 000 «MA «I'peberrnkoBy, kKoHTpakT No 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok geiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI
6.1. YueOHo-1200paTOpHOE 000py/10BaHNE:

O6wmn doHA BKAtOYAEeT yYyebHUKM U yyebHble NocobuaA, cnpaBoOYHAA AMTepaTypa, SHUMKNONeauMn —
YHMBEpCaibHble U OTpacaeBble, 3NEKTPOHHAA oby4atowan nporpamma «OCHOBbI OPraHNYECKOM XMMUUN»
MomeleHns Ana nNpoBeLeHMA NIEKUMOHHbIX W NabopaToOpHbIX 3aHATUN, YKOMMEKTOBAHHbIE
HeobxoaMmbiM 06opyaoBaHMeM, NpubopHo 6a30i 1 peakTMBAMM, 3 UMEHHO:
- ayguTOpMM, OCHALLEHHble MYNbTUMEAUAHbIMU CPeACcTBAMM, ANA MNPOBEAEHUA AYAUTOPHbIX U
NPaKTUYECKUX 3aHATUM (aya. 5, 6, 402, 423, 426);
- nabopaTtopHble NpaKTUKymbl (aya. 440, 442, 443, 313) no opraHMYECKOW XMMWUW, OCHaLLEHHble
cnenyowmm obopyaoBaHNEM:

Ne n/n HanmeHoBaHue Konnyectso
1 2 3
1 BbITAXHOM WKadp 6
2 BoaocTpyliHble BaKyyMHble HAcOChI 6
3 Melwanka c aneKTponpmnBoaom 4
4 MarHuTHaa meLwanka 5
5 PedpaktomeTtp NPP-22 4
6 CywunbHbIl wKad CHON -3,5 3
7 Bechol 3
8 LLTaTmebl 28



http://mgpu.ru/
http://www.chem.msu.ru/rus/teaching/analyt/welcome.html
http://www.alchimik.ru/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

9 Habop xMmmyeckoi nocyabl U peakTUBbl A1 OPraHNUYecKoro CUHTE3a,
BblAEeNeHUA N OYNCTKN BeLlecTs
10 JNTabopaTtopHble CTobI 20
11 MncbmeHHble CToNbI 18
6.2. IlporpaMmmHoe obecneyeHue:
HaumeHoBaHue Aarta EPOK
Ne MporpammHoro Kon-Bo O6ocHosanue ana Bblgauu AENCTEUA
npoaykTa nonb3osaHua NO AMUeH3UN npasa
no/sib30BaHuA
1. | Microsoft Office Professional 12 Homep NuueHsun | 01.12.2009 | 6eccpoyHo
Plus 2007 Russian Academic Microsoft 46211164
OPEN No Level [OC.KOHTpaKT
Ne  03-162-09 ot
01.12.2009
2. | Microsoft® Windows® 12 Homep NunueHsun | 01.12.2009 | 6eccpoyHo
Professional 7 Russian Upgrade Microsoft 46211164
Academic OPEN No Level Promo [OC.KOHTpPaKT
Ne 03-162-09 oT
01.12.2009
3. | OpenOffice 4.1.3 Ycnosus Ycnosus Ycnosus 6eccpoyHo
npaBoobsagatena | UCNosib3oBaHMA no | npasoobna
CCbl/IKe: fatens
https://www.openoffi
ce.org/licenses/PDL.ht
ml
6.3. Texnnueckue u JIeKTPOHHBbIE CPeACTBA:
MeTogmMyeckon KoHuenuuen npenofaBaHMA NpPeaycCMOTPEHO WUCNONb30BaHME TEXHUYECKUX W

SNIEKTPOHHbIX CpeacTB 0bydYeHMA W KOHTPONS 3HAHWUWA CTYAEHTOB: My/JbTUMEAMIHbIE NpPe3eHTauuu,
dparmeHTbl GUABMOB.

VII. OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

Mpu peanunsaunm nporpammbl AaHHOﬁ ANCUMNNANHDBI UCNONb3YHOTCA pPas/inyHble o6pasoBaTeanble

TEXHONOTUMn
1. PasHoypoBHeBoe Y npenogasaTens NoABASETCA BO3MOMKHOCTb NOMOraTth ciabomy, yaenstb
obyyeHne BHMUMaHMWE CUNbHOMY, PEann3yeTca KeaHue CUAbHbIX yYalmxcs bbicTpee 1
rny6ske npoasuraTbca B 06pasosaHmm. CubHble yyalMecs yTBEPKAAOTCA B
CBOMX CNOCOBHOCTSAX, Cabble NOMy4aloT BOSMOMKHOCTb MCMbITbIBAaTb Y4EBHBbIN
ycnex, NoBbIWaeTCcs YPOBEHb MOTUBALLMMU YYEHbS.
2. MpoeKTHble MeToAbl PaboTa no gaHHOM MeToAMKe AaeT BO3MOXKHOCTb Pa3BMBATh MHAMBUAYAbHbIE

obyyeHun

TBOpYEeCKue cnocobHocTH yyalwuxcsa, 6onee 0CO3HaHHO noaxoauTb K
I'IpOCI)eCCMOHal'IbHOMy n coynanbHOMy CamoonpeaneneHuto

3. WccnepoBaTtenbckue [aeT BO3MOKHOCTb yYaLLMMCS CAMOCTOATE/IbHO NOMO/IHATL CBOW 3HaHWUA,
MeToapl B 06yyeHnn rny6oKo BHMKATb B M3ydaemyto Npobiemy v Npeanonaratb NyTM ee peLleHus,
UTO BaXKHO NPU GOPMMUPOBAHMM MUPOBO33PEHMSA. ITO BaXKHO A/1A onpeaeneHus
MHAMBUAYANbHON TPAEKTOPUM PA3BUTUA Kaxkaoro obydatouieroca
4, NleKumoHHo- [aHHaa cucTema gaeT BO3MOMKHOCTb CKOHLEHTPMPOBaTbL MaTepuan 8 610KM U
CEMMHAPCKO-3a4yeTHasn NpPenogHOCUTb ero Kak eiMHOE LieIoe, @ KOHTPOIb MPOBOAUTL NO
cucTema npeaBapuTenbHOM NOAroToBKe obyJatolmxca
5. NHbopmaLMOHHO- MN3meHeHne n HeorpaHWYeHHoe oboralleHve coaepkaHusa obpasoBaHus,

KOMMYHUKAUNOHHbIE
TEXHONOINU

MCMNONb30BaHNE NHTErpUPOBaHHbIX Kypcos, aoctyn 8 MHTEPHET.




6. Cuctema dopmmpoBaHme NepcoHNULMPOBAHHOIO yYeTa AOCTUKEHNIN obyyatowerocs
WHHOBALMOHHOM OLEHKMN | KaK MHCTPYMEHTa Nejarormyeckon NoanepKKu coLmanbHoOro

«noptdonno» camoonpegeneHus, onpeaeeHns TPaekTopun UHAMBUAYANbHOIO Pa3BUTUA
JIMYHOCTH

B mpomecce wu3ydenuss nucummuinHbl «OpraHudeckas XUMHUS» UWUTAIOTCS JICKIUH,
MIPOBOJIATCS] CEMHHAPHI, JTA0OPATOPHBIC PAOOTHI M KOJUTOKBHYMBI.

Ha naGopaTopHbIX 3aHATHSX, KOTOpPBIE COCTaBIstOT Oonee monoBuHBI (56%0) ot
KOHTAKTHOW pabOThl, KKl CTYICHT BBINOIHICT J1a0OpaTOpHYI padoTy WHAMBUIYAJIBHO.
Takoil Bua opraHu3anuu 00y4eHHs CIIOCOOCTBYET MPUOOPETEHHUIO HABBIKOB CAMOCTOSITEIILHOTO
BEJICHUS OSKCIEPUMEHTAIBHBIX pPabOT, HAaBBIKOBOOpAIICHUS W pabOThl C Pa3IUYHBIMU
XUMHUYECKHMH BEIIECTBAMU M TIPUOOpaAMU, OPTaHU3AIMH METOJUKN IKCIIEPUMEHTAILHBIX padoT,
a TaK)Ke COCTaBJICHUS MPOTOKOJOB OTYETOB XMMHUYECKUX IKCIEPUMEHTOB. IToAroToBKa OTYETOB
1o JiabopaTopHbIM paboTam (GOpMHUPYET YMEHHE MPOBOAUTHIICPBUYHBIN aHAIIN3 PE3YyJIbTATOB C
y4eTOM OOIIMX 3aKOHOMEPHOCTeH, (HOPMYyJIUPYyEeMBIX B paMKaX OpPraHUYECKOH XHMHH, H
(bopMyIUpPOBaTh TPAMOTHO BBIBO/IBI.

B kadectBe MHTEpakTUBHBIX (PopM OOy4YEHHS, MPUMEHSEMBIM B MPOIECCE AUCIUILINHBI
«Opranuyeckasi XuMHs», TPOBOJAATCS KOJTTIOKBUYMBI.

O6pasoBaTesibHble TEXHONOMMM

JIeKuMoHHble 3aHATUA NPOBOAATCA B popMe NPoBAEMHbIX EKLLUI

MpaKTUYecKMe 3aHATUA PEANTU3YIOTCA C UCNOJIb30BAHMEM:

® TEXHO/IOMNMKN Pa3BUTUA KPUTUYECKOIo mblillneHnaA;

® ANCTaHUMOHHbIX 06Pa30BaTe/IbHbIX TEXHOJIOTUIA;

MHTEpPaKTUBHOEe oObyyeHMe — 3TO, MpeXKae BCero, AMaNorosoe obyyeHWe, B XOoAe KOTOPOro
OCyLLEeCTB/IAETCA B3anmoaencTamne npenogasaTesnia n obyyatollerocs

HaumeHoBaHWe Tem 3aHATMI C UCMOSIb30BaHMEM aKTUBHbIX Gopm obyueHus:
dopma / MeToapl Kon-Bo
MHTEPaKTUBHOro 06yyeHun yacos

Ne | Tema 3aHATMA Bua 3aHATMA

TeopeTuyeckoe BBeaeHUE B
OpraHNYECKYH XMMUIO
XvMnyeckune cBOMCTBA

2 | yrneBogoponos. Peakumn S;, | cobecegoBaHme KONITOKBUYM 4
Ac

XMMnyeckune cBOMCTBA
3 | yrneBsogoponos. cobecenoBaHue KONINNOKBUYM 4
ApOMaATUYHOCTb. Peakumn Se
Peakuumn HykneodunabHOro
3amelLleHma Ha cobecegoBaHue
4 | npumeperanoreHyrnesonop KONINNOKBUYM 4
onoB

cobecenoBaHune KONIIOKBUYM 4

Peakuuun HykneoduabHoro
3amelleHus (Sy) npu cobecenoBaHue
5 | HacblWweHHOM aTome KOJI/TIOKBUYM 4
yrnepoaa

MToro yacos 20

VIII. ONEHOYHBIE MATEPHUAJIBI [Js1 TEKYHIEI'O KOHTPOJIA H
MPOMEXYTOYHOM ATTECTALIUA




8.1.0ueHOoYHbIE CpeICTBATEKYLEr0 KOHTPOJIS
OLI,EHOHHbIe cpeacrtesa TeKywero KOHTponAa (I)OpMMpyPOTCFl B coOTBeTCTBMM C [lonoxKeHnem o

6aNNbHO-PENTUHIOBOWN CUCTEME YHMBEPCUTETA. HazHaYeHMe OLEHOYHbIX CPEACTB TEKYLLErO KOHTPOAA -
BbISIBUTb y 0b6y4atowmxca cdopmMmMpoBaHHOCTb KomneTeHumin: OMNK-1; OMNK-2; ONK-6.

Martepuanbl ANA NPOBEAEHUA TEKYLLETO U NPOMEXKYTOUHOTO KOHTPO/IA 3HAHWUN CTYAEHTOB:

Ne Bua KoHTpoAA KoHTposimpyemble Tembl (pasaensl) KomneTteHumn,
KOMMOHEHTbI KOTOpPbIX
KOHTPOUPYIOTCA

1 BbinonHeHne nabopatopHbix | TeopeTuyeckoe BBeAEHWE B OlK-1
paboTt. HanucaHue otyeTos. OPraHMYECKyo XMMUIO OlK-2
Konnoksnym OlK-6

2 BbinonHeHne nabopaTopHbiX | XMMMUUYECKMe CBOMCTBA OlMK-1
pabort. HanucaHue oTtuyeTos. yrnesoaoponos. Peakuumn S, Ac OlK-2
Konnoksmnym OlK-6

3 BbinonHeHne nabopaTopHbiX | XMMMUYECKMEe CBOMCTBA OlMK-1
pabort. HanncaHue oTtuyeToB. yrnesoaoponos. ADOMATUYHOCTb. OlK-2
Konnoksmnym Peakunmn S; OlK-6

4 BbinosHeHMe nabopaTopHbIX Peakuun HykneodpmnabHoro OlMK-1
pabort. HanncaHue oTtuyeTos. 3ameLleHna Ha npumepe OlK-2
Konnoksmnym raaoreHyrnesoaoponos OlK-6

5 BbinosHeHWe nabopaTopHbIX Peakuun HykneodpunabHoro OlMK-1
pabort. HanncaHue oTtuyeToB. 3ameleHus (Sy) npu OnK-2
Konnoksnym HacCbILLEeHHOM aToOMe yrieposa OMK-6

MpomexxyTouHas atrecTauma (3K3ameH) MOKeT NpPoBoAMTLCA B Gpopme yCTHoro cobeceaoBaHuA UK B
BMAE TECTOBbIX 3a4aHNI C OTKPbITbIMK BOMPOCaMMU.

KOJ/I/IOKBUYM 1

TeopeTuueckoe BBeAeHUE B OPraHMYECKY0 XMMUIO
a) TUnbl XMMUYECKMX CBA3EN. BaneHTHble cocToAHMA aToma yriepoga. Metog BC, metog MO.
6) dnekTpoHHble 3dpdeKTbl. UHAYKLUMOHHbIM 3ddeKT. Me3omepHbIit 3pdekT.
MonspHOCTb, NOAAPM3YEMOCTb. Pe30HaHC, mesomepus, TayTomepus.
B) Knaccuoukauma opraHMYeckmnx peakumii u peareHTos:
(no HanpaBAeHUIO peakunn; NO XapaKTepy U3MEHEHMSA CBA3EN; NO KOMYECTBY MOJIEKY/, YYaCTBYOWMX B
CTafuu, onpeaensaoeinl CKopocTb peaKLmm)
MOHATMA — KMCNOTHOCTb, OCHOBHOCTb; HYKNEOOUAbHOCTb; HyKneoodun, snekTpodun; KapbKaTMOH,
KapbaHWOH, cBO6OAHbIE paguKanbl.
r)  AHanuM3 peakUMOHHOM CNOCOBHOCTM OPraHWYecKUX coeauHeHuid. Yrnesogopodpl (B TOM uucne
apeHbl) -» Hal-nponssogHblie —> CnupTbl -» Anbaernapl. U T.4.

KOJI/TOKBUYM 2
Xumunueckue cBoiicTBa yrnesogopopnos. Peakuuu S;, A:
|. CpaBHUTENbHbIA aHa/N3 PeaKUMOHHOM CMOCOBHOCTU afIkaHOB, anKeHOB, a/IKUHOB.
M. ATKAHbI. Peakuuun Sg B aniKaHax.
1). O6wme NpeacTaBAEHNA O MEXaHU3ME LieNHbIX CBO60AHOPaAMKaANbHbIX MPOLECCOB (MHULUUMPOBAHWUE,
pocT uenu, ob6bpbiB Lenu). YCTOMYMBOCTb MEPBUYHBIX, BTOPUYHbBIX M TPETUYHbIX YrNeBoA0POAHbIX
paankanos. CeNleKTMBHOCTb peaKkunit Se.
2).KoHKpeTHble peakuuu(rasoreHMpoBaHUe,HUTPOBaHUE, CYyNbPOXTOPUPOBaHNE, CYIbPOOKUCTEHNE).
I1l. AJIKEHbI. PekunmnA¢ankeHax.



1). Obwme npeactaBieHns o mexaHusme A; (M- 1 o-KomMmneKcbl, cedeHume MM Ha KoopAMHATY peakuuu,
noctynat XammoHaa.)

2). BansiHne 3amecTuTeneli Ha opMeHTaumio A.. INeKTPOHHaA MHTepnpuTauma npasmMaa MapKoOBHUKOBA.
3). KOHKpeTHble peakuuun (ranoreHMpoBaHWe, r’MApPOrasoreHnpoBaHue, rmgpaTtaumsa, npucoeguHeHne
CNUPTOB, aLMANPOBaHME, peakuma OAunbca-Anbaepa).

Red-OX peaKkuuu (rmapuvpoBaHWe, OKUCAEHWE O30HOM, MEepPMaHraHaToOM Kanua, HaaKapboHOBbIMU
KMCAoTamu).

IV. AIKUHbI. OcobeHHOCTN peakunmn NpucoeanHeHnsa B afknHax. 1). KucnotHoit (Ac) 1 ocHoBHOM (Ay)
KaTanus

2). KoHKpeTHble peakuuu a). [ByKpaTHoe ruaporanoreHupoBaHue 6). M'mapataums M amUHUPOBAHUE
(ammunakom n nepBUYHbIMM aMUHAMMU).

TayTomepus NpOAYKTOB MNpUCOeAMHeHMA, B). BuHWAMpoBaHMe cnMpTOB, KApOOHOBbLIX KMCAOT,
BTOPMYHbIX aMWHOB,

CUHWIBHOM KNCNOTbI.

3. C — H kucnotHocTtb ankmHoB. C — HyKneodWNbHOCTb. Peakums aueTUNeHngoB c
ranoreHankaHamu(Sy) NpucoegmHeHne aueTnaeHa No KapboHMnbHOM rpynne (Ay).

KO/I/TIOKBUYM 3
Xumunueckune cBoiicTBa yrneBoaopoaos. Peakuuu S,
I.  CpaBHUTENbHbIA aHaNW3 PEeaKUMOHHOM  CMOCOBHOCTUANKAHOB, ankeHos 1). KoHuenuus
apomatnyHocTu. CTpoeHue b6eH3ona.
2). CpaBHeHwMe S¢ B apeHax CAg B a/IKeHax.
3). BavaHue 3amecTuTens Ha OpuUeHTaLMIo Sgs apeHax.
4). MeTobl reHepnpPoBaHUA 3NEKTPOPUIbHBIX areHTOB U peakLmu S¢B apeHax
(ranoreHnpoBaHue, HATPOBaHMWeE, CyNbGUPOBaAHNE, ANKUAUPOBAHMUE,
auuAnpoBaHme).

KO/NINOKBUYM 4

Peakuuun HykneodpunnbHOro sameLLLeHNA Ha NPUMMeperanoreHyr1eso040poa08
|. Peakumm HyKNeodUNbHOro 3amMeLLeHNsA raloreHaIkaHoB
1. CtaguiiHbin mexaHum3m Syl. Mpoekums MM Ha KoopanHaTy peakumn. MNoctynat XemmoHaa.
KMHeTUYeCKuin U CTepeOXMMUYECKUI KpUTEPUN.
2.  CUHXPOHHbIA mexaHu3m Sy2. MMpoekums [M3 Ha KoopAuHATy peakuun. KUHETUYeCcKuin u
CTEPEOXMMUYECKUI KpUTEPUU.
3. KoHkypeHuma: Syl M E1 (KapboKaTUOHHbIN mexaHu3m), Sy2 M E2, Els (KapboaHMOHHbI MexaHuM3Mm).
4. KOHKpeTHble peakumu afKkuaranoreHnaoB c ranored-, O-, N- u C-Hykneodunamu n nx sHadyeHue ana
OpraHMYecKoro cMHTesa.
M. HykneoduabHble peakuumn anauna- u NPonapruarasoreHnAoB (LUTPUXOBAHHbIE MeXaHW3Mbl). Syl' u
Sy2', annnnbHble NeperpynnupoBKMU.
lll. HykneodunbHble peakumn apuaranoreHna0B8
1. CUHXPOHHbBIA MeXaHU3M.
2. SN2Ar (npucoeamHeHue, oTllenaeHme).
3. MexaHu3m npucoeanHeHna — oTwennenua (aernagpobeHson).

KO/NI/TOKBUYM 5

Peakuum HyKneodunbHOro 3ameeHus (Sy) NpyM HacbilWeHHOM aTome yriepoaa
I. MexaHuam peakuum Sy. Peakumm Syl 1 S\2. @akTopbl, BAUAIOWME Ha HanNpasBAeHWE peakuui
Su(cTpoeHune cybcTpaTta, HyKAeodUIbHOCTL yXO4ALeNn rpynnbl, HYKNeodUNbHOCTb peareHTa, BAUAHUE
pacTtBopuTens) Paabl HyKNeodUNbHOCTU U HEKOTOPbIE 3aKOHOMEPHOCTU U3MEHEHUIA
HYK1eodUNbHbIX CBOICTB peareHToB. HykneodpuabHOCTb M 0CHOBHOCTbL.CTepeocneundnyHOCTb peaKkunit
Sy2.  ToboyHble  npoueccbl, COMPOBOXAAWOWME  PeakuuuM  HyKneodpubHOro  3amelleHus
(3nMmMHMpoOBaHUe n ap.). AMBUAEHTHbIE UOHbI.
Il. Xummnyeckme cBOMCTBA ranoUAHbIX aJIKUOB.



Ob6wWue 3aKOHOMEPHOCTM PeakUnit HYKNeodnIbHOro 3aMeLLLEHNSA Ha NPUMeEpPE NEePBUYHbIX, BTOPUYHDLIX U
TPETUYHbIX MPOU3BOAHbIX. Peakumnsa rmapoansa — KnacCMYeckuii npumep peakuuin Sy. Micnonb3oBaHue
peaKkunit HYKNeodUbHOrO  3ameLlleHun B OpraHM4YecKOmM  CUHTe3e.  INIMMUHUPOBAHME
raforeHBoA0POAO0B (AeruaporanoreHnpoBaHme).

. CnupTbl.

OaHoaTtomHble cnupTbl. KNCnoTHble cBOMCTBA. CNMPTbl Kak OCHOBAHMA MHYKAeodpUuabl. MPUHLNN MATKKX
M KECTKMX KUCAOT W OCHOBaHMW.PeakumMm 3amelleHua ruapoKcuabHon rpynnbl.OKUCAEHUE U
Aervapartauma cnmpToB.Peakumnmn MHOroaToMHbIX CMMPTOB (0COBEHHOCTU N peaKLMOHHAACNIOCOBHOCTDL)
IY. MpocTble apupbl.Peakumm c yyactmem adpupHOro atoma Kucaopoaa.

8.2. OueHOYHBbIE CPeACTBA JJIsl MPOMEKYTOYHOM aTTeCTAlluN
MpumepHbIA NepeyeHb BONPOCOB U 3af,aHNI K 9K3aMeHY

MNepsble BONPOCHI.

1. AAKaHbl U LUKAOANKAHbI.

HomeHknaTtypa u nsomepua. Metoabl nonyyeHus. Pusmnyeckme cBoncTea.AHaIM3 XMMUYECKMX CBOICTB.
KOHKpeTHble peakuuu.

2. AnKeHbl W JNKagumeHbl. HomeHKnatypa w  wusomepua. Metoabl nonyyveHusa. Pusumdyeckme
cBOMCTBA.AHAIN3 XMMMYECKUX CBOMCTB. KOHKpETHbIE peakuum.

3. AnkuHbl. HomeHknatypa w u3omepua. Metogbl nonydeHma. ®dusmyeckue cBoncTea.AHanm3
XMMMYECKNX CBONCTB. KOHKpETHblE peakuuu.

4. ApeHbl.HomeHKknaTypa u nsomepua. Metoapl nonydyeHua. Pursmyeckmne cBomncTaa.

5. TanoreHyrnesopopogbl. HomeHKnatypa u wmsomepua. MeTtoabl nonyvyeHua. Pusmyeckne
CcBOMCTBA.AHAIN3 XMMMYECKUX CBOMCTB. KOHKpEeTHbIe peakuum

Bropbie Bonpocol.

. UIHAYKLMOHHDBIN U Me30omepHbI 3bdEKTDI.

. KNcnoTHOCTb M OCHOBHOCTb OpraHMYecKUx CoeguHEeHU.

. CBoboaHOpaAMKaNnbHbIEe peareHTbl NPUMEpPbI peakLMii C Pa3IMYHbIMU KNaCcCaMUCOeaUHEHWA.
. dneKkTpodUNbHbIE peareHTbl MPUMepPbI PeaKLMii C Pa3IMYHBbIMKU KNAcCaMUCOeANHEHUIA.

. HykneodunbHble peareHTbl NpUMeEpPbI peakLmii C Pa3nINYHbIMU KNacCaMun COEANHEHWIA.

. Peakumum npucoeamHeHus, npumepbl peakumnin AnA pasnanyHbIMU KNacCOBCOEANHEHUIA.

. Peakumu 3amel,eHuA, Nnpymepbl peakumii A0 pasindHbIX KNacCoOBCOeAMHEHW.

. Peakumm snuMmHMpoBaHuUA, NpUMepbl peakumii A1A PasIMYHbIX KNacCoOBCOeAMHEHUA.

. Red-Ox peakumu, npumepbl peakuuin Ana pasanyHbIX KN1accoB COeAMHEHW.

10. LlenHble mexaHM3Mbl cBOHOAHOPAAMKANBHOIO 3ameLeHua. Mpumepbl peakumi

11. MexaHu13M 1 opueHTaumAa peakumin Ag B ankeHax.[lpumepbl peakuui.

12. MexaHu13M 1 opueHTaLmA peakumit Sg B apeHax.llpumepbl peakuui.

13. CpaBHeHMe mexaHn3moB Syl 1 Sn2 B rasioreHasikaHax. Mpumepbl peakuymi.

14. MexaHu3mbl peakuuii  SNAr  (CMHXPOHHbLIW, NpUCOeAMHEHUE-OTWENNEHNE,  OTLLENEHMe-
npucoeguHeHune). Mpumepbl peakumi.

15. Peakumu Ae u Ay B anikmHax. NMpumepbl peakumit.

OO NOOUL B WN K

TpeTbu BONPOCHI.

1. MertaH, nponaH, 6yTaH, HacblWeHHble yraesogopoabl HedpTU. WCTOUYHMKK nony4YeHus.
MpOMBbILNEHHbIE CUHTE3bI HAa OCHOBE a/IKaHOB.

2. MpoMbILLNIEHHbIE CUHTE3bI HA OCHOBE 3TUJ/IEHA NPONWUIeHa 1 byTaaueHa.

3. MNonyyeHne aueTnneHa U MPOMbILLIEHHbIE CUHTE3bl HA ero OCHOBe.

4. NpOMbIWNEHHbIE CUHTE3bl BA*KHEWLIMX apOMaTUYECKUX coeauHeHui (6eHson,Tosnyon, HeHsolHas
KMCOTa, HUTPOBEH301, aHUAWH, GeHon, CTUPO).



5. BaKHellmre ranoreHyr1esoaopoapl (XI0pUCTbI MeTUAEH, XN10podOopM, YETbIPEXXNOPUCTbIN yraepoa,
ANXNOP3TaHbl, X10PBUHMA). MoayYeHMe U MTPUMEHEHMeE.

NNAHUPYEMbIE PE3Y/IbTATbl OBYYEHUA ANA ®OPMUPOBAHUA KOMMETEHLUIN

MHAKKaTOopbl A0CTUKEHUA
KomMneTeHunu

Pe3ynbTatbl 06y4yeHun
(3HaTb, ymeTb, BNageThb)

Mpoueaypa oueHUBaHUA

OrkK-1,2

MNpepnaraet HTepnpeTaumio
pe3ynbTaToB COOCTBEHHbIX
3KCMEPMMEHTOB 1 PacYeTHO-
TeopeTnyeckunx pabot c
NCNo/Ib30BaHMEM
TEOPETUYECKNX OCHOB
TPAAULMOHHbIX M HOBbIX
pa3fenos xmmmu

3HaeT: OCHOBHbIE 3aKOHbI U
3aKOHOMEPHOCTH, onpeaenstoLme
HanpaBaeHMe U pe3ynbTaTt
NpOTeKaHUA NPOLEeCcCcoB B
OpraHUYecKnx peakumax

CobecenoBanue. BeinonHeHue
PaKTHYECKHX PaboT.

YmeerT: NpoBoAMTb NEPBUYHDIN
aHaNn3 pe3ybTaToB C y4ETOM
06LWLMX 3aKOHOMEPHOCTEN,
dopmynMpyemMbix B pamKax
OpraHNYecKom XMmmm

CobecenoBaHue. BbinosnHeHWe
npaKkTU4yecknx pabor.
OdopmieHne OTYETOB MO
NabopaTtopHbim paboTam.

YmeeT:rpamoTHo GopmyanpoBaTth
BbIBOAbI

CobecepoBaHue.
OdopmieHne OTYETOB MO
NabopaTtopHbim paboTam.

OnkK-2.1

PaboTaeT ¢ xumnyeckMmm
BelllecTBamm ¢ cobogeHnem
HOPM TeXHWKKU 6e3onacHoCTH

3H39Til'lpaBVIﬂa N HOPMbI TEXHUKU
6e3onacHocTK nNpu paboTe ¢
XUMUYECKUMU peakTUBamu u
dur3nyeckumm npubopamm

BbinonHeHue nabopaTopHbIX
pabor.

OrMK-2.3

MpoBoaNT CTaHAAPTHbIE
onepaunn anAa onpegeneHunAa
XUMHN4YeCcKoro n d)a3OBOI'O
COCTaBa BelWeCTs U
mMmaTepnanosB Ha NX OCHoOBe

YMmeeT:paboTaTb Ha CTaHAAPTHOM
aHanMTMYeckom obopyaoBaHUK:
aHaIMTUYECKUX U TEXHUYECKMX
Becax, pedppakromeTpe

BbinosHeHWe NabopaTopHbIX
pabor.

Bnaaeet:HaBblkamu paboTbl C
COBPEMEHHbBIMWN XMMMUYECKUMM
npmubopamu, npuemamm
opraHusaunmM MeToamKkm paboT npu
peLlleHnM NoCTaBeHHOM 3a4aun.

CobecepoBaHue.
BbinonHeHue nabopaTopHbIX
pabor.

ONnK-6.1

MpeacTaBnseT pesynbTathbl
paboTbl B BUAE OTYETa NO
CTaHZapTHOM dopme Ha
PYCCKOM A3bIKe

3HaeT:r|pan1a COCTaB/1eHUA
NPOTOKO/1I0B OTYETOB XMMUNYECKUNX
OonbITOB

BbinosiHeHWe nabopaTopHbIX
pabor.

YmeeT:npeacTaBuTb pesyibTaThl
ONbITOB U pacyeTHbIX paboT
cornacHo TpeboBaHMAM B AaHHOWM
obnactu xummu.

OdopmneHune oTyeToB No
nabopatopHbiM paboTam.

KPUTEPUUN OLLEHUBAHWA PE3YJ/IbTATOB OBYYEHUA:

1. CryaeHty HEOOXOIMMO BBIMOJHUTH S sabopatopHbXx paboT. Kaxkmas paborta
OIlCHMBaeTCs MakcMMyM Ha 3 Oamna. [Ipu BbIMONHEHUH J1Ta0OpPaTOPHBIX PabOT OIEHUBAETCS
TEXHHKA BBITOJIHEHUS, 0(OpPMIIEHHE OTYETOB, BKITIOYAIOIICE pacueThl 3aJaHHOTO CHHTE3a.

2. [TIlpenycmotpeno 5 cobeceoBaHMii MO TEOPETHYECKOMY MaTepwany B BHIE
KOJUTOKBHYMOB. Kakast TemMa orieHHBaeTCs MakKCHMyM Ha 3 Oasuia.

MakcuManbHOE KOJIUYECTBO 0aliIoB Ha sk3ameHe 30.

OueHKa «HeyA0BNEeTBOPUTENIbHON:




dparmeHTapHOe 3HaHWE NpeaMeTa, OTCYTCTBUE YMEHMUN U HaBbIKOB NPUMEHEHUA METOA0B M NOAX0A08B
n3y4yaemon ANUCUMNAUHBI NPU peLleHnn yyebHbix 3aaa4 (meHee 50 6annos).

OueHKa «yA0BNeTBOPUTE/IbHON:

HECUCTEMATM3MPOBAHHbIE 3HAHMA NpegMeTa, YacTUYHO CPOPMMPOBAHHbIE YMEHWMA U  HABbIKK
NPUMEHEHNA MeTOA0B U MOAXOA0B M3YYaeMol AMCUMMNIUHBI NPU pelleHnn ydyebHbix 3agay (50-69
6annos).

OuEeHKa «XopoLuo»:

B uenom, chopmMMpOoBaHHblE, HO COAEepKalMe OTAefbHble MNpobenbl 3HAHUA nNpeameTa, YMeHue
NPUMEHATb METOAbI M NOAXOAbI M3YYaeMOMN ANCUMMNMHBI MPU PeLleHNN y4ebHbIX U NPAKTUYECKUX 3a4au
C MWHUMaANbHbLIM KOAMYECTBOM OWMOBOK HENPUHUMUMNUANBHOTO XapaKTepa, Ha/JW4yMe HaABbIKOB
NPUMEHEHNA METOZOB M MOAXOA0B U3y4YaeMOoW AUCUMMAMHBI NPU PELUEHUN YYEOHbIX U NPaAKTUYECKUX
3aga4 (70 - 85 6annos).

OueHKa «OT/IMYHO»:

chOPMUPOBAHHbIE U CUCTEMATU3UPOBAHHbIE 3HAaHMA NpegmeTa, CGOPMUPOBAHHBIE YMEHUA U HABbIKU
NPUMEHEHNA METOZOB M MOAXOA0B U3y4YaeMOoW AUCUMMAMHBI NPU PELUEHUN YYEeOHbIX U NMPaAKTUYECKUX
3a4a4(86-100 6annos).

Paspabotumnku:

A ? O.X.H., npodeccop KukHaes B.H.

(noonuce) (3aHumaemas 00aXHOCMb) (uHuyuansl, pamunus)

Mporpamma coctassieHa B COOTBETCTBUM C TpeboBaHMAMUDPIOC BO n yyetom pekomeHgaumin MOOM no
HanpaB/ieHMIO NOATOTOBKW.

Mporpamma paccmoTpeHa Ha 3acefaHun Kadeapbl TEOPETUYECKOM U NPUKAALHOW OpraHMYecKol
XMMUU U NONUMEPU3ALMOHHBIX NPOLECCOB

[Tpotokon Ne 6 ot «15» mas 2020 .

3aB. Kadeapoi /C’ Cobew) daenbwTtenH O.A.

Hacmoawiaa npoepamma, He Moxem bbimb 8ocripoussedeHa HU 8 Kakoli gopme 6e3
npedsapumesibHO20 MUCbLMEHHO020 PaspeweHUsa Kageopbl-pa3pabomyuKka npo2pammel



